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Korotkova, P. Y. VA C]é)
Sources end Mesne of Spreading Black leg of Potato v
Dok. 14(8):39-45. 1943. 20 Akl .
Yranslated from the Russian
by S. n. Hon'cn

Plack lug of potatoes is a baoterial disease of which the inducer is
Erwinia phytophthora (App) Pergey. The bacteris destroy potato tubers, then
penetrate into the stems, causing infection of the root neck and finally the

death of plants.

The dietribution of black leg ie falrly wide. Oblasts of moderate and
/ ) - )

+ ———— .

R

mmid olimates, especially those having heavy claysy soila, are most favorsble

for the development of black lege »

Meny researchors have engaged in the abud& of the sources of infection
and the manner of its distribution, and have established that the inducer
of black leg is resistant to low temperatures and able to winter in the
aoil. ITachevski (1) indicates that bacteria is capable of wintering in
potato tubera that remain in the soil after harvesting, Naumov (2) considers
bacteria causiny black leg as typiorl s0il organisms. Fe therefore recommends
forestalling the appearance of the disease by slternating crops in such manner

as to return potatoss to the same f1e1d no earlier than every 4 - 5 years,

In the years 1933-34 we engaged at the Leningrad Zonel Potato Station
in work on ascertaining the significance of s0i1 end seed material for the

distribution of tke black log disease.

Two plots were set apart for experiments: one had formerly been waste
jand, where potatoes had never grown before, the other had previously yielded

e potato orope. Diseased Tolisge was plowed into the second plot in the fall.
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Both plots were planted with tubers of the EPICURE variety taken from both
boalthy and diseased plants. The latter were planted in whole and in ocut
tubers, the cutting of the tubers being dons on the day of planting so ae
to prevent the formation of & cork on the cut surface. In addition, tubers
were planted so as to have the cut come olosmest to the soil (cut downward),
in order to effeot a oloser contact with the soil. The rest of the work in

caring for both plote was the sems.

The results of the infection of plants by black leg are presented in

Table ), *
Table 1
Per cent of infected plants
VARIATION Waste Land Infected Plot

Plenting of healthy whole tubers 0 l.1
Planting with diseasod whole tubers 18.0 16.0
Plenting with healthy cut tubers 0 1.0
Planting with diseased cut tubers ' 19.6 19.9

The data indiostes that desplite the severe infection of the second
plot planted with both whole and cut heslthy tubers, the percentage of d4is-

 enged tuber® wes insignifionnt. The planting of disensed materials bowever,.
tndepondant of the plot, produced a considersble emount of infected plants,

The experimant wes ropeated in the following year with two varietles,
EPICURE and GREAT 8COTY, of which the tubers were planted on & plot severely

infected with potato follage and tubers deosyed from black lege The results

wore the Sgme,

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4

Korotkova s w - 3 had

Qur observations conducted on large industrial plentings of potatoes at
the same experizent station also showed the close commection betveen the appeer-
ence of black leg in tho field end the quality of seed materisl, 4.6., its
degroo of infoction., 7Varieties infected with black leg Invariably produce a
large amount of diseased plants, irrespective of the plot and its predecessors.
At the Leningrud Potato Station potatoss were frequently distributed on a olover
bed, vhere under the prevailing crop rotatimfh;z ::;fmad to the same plot no
earlier than aftey 7 - 8 years. Thie long period, acoording to Iachevski, is
arple for clearing the soil of infection, snd the potatoes plantsd on such plots
were not cupposed to becowe infocted by black leg. Actually, however, the degroe

of infection of several varietles planted on oclover beds was significent, es

seen from Teble 2,

Table 2
VARIETIES Por cent of infected
plants
Belladonna 11.8
Vohltmann 3.8
Cobbler 6.8
Epioure 2.0

The difference in the depree of infection of varieties on this plot depended
exclusively upon the infection by the seed material, since all the remaining

conditions were the same and all varieties were equally susceptidble Lo infection

by black leg.

After exemining hundreds of diseased planis we came to the conclusion that
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the infeotion of potato plants is only possible during the presence of the

maternal tuber, Without it there is no infection. This explains the abso-

lute pon-infection of scedlings of the first year, as well se of poteto

seedlinge. Our observations, confirming the above, are submitted in Teble 3,
| Table 3

Per cent of infected plants

VARILTIES Planted in Pricked Not pricked
‘ tubers ____out out
Centifolia 6.1 0 0
Variety 421 8.3 ¢ o
Varisty 414 2.8 0 )

The infection of potato tubers in the fleld may take place in different
ways: baoteria nay penctrate from diceased stems through stolons and young
tubers, whore they produce darkening esnd decay of tissues., The characteristis
fonture of such infection ig cocneidered the presence of a dark, depressed
gpot in the stolon part. An analyais showed that smbout 10 per cent of these
tubors decay in the s0il prior to harvesting, one part of them decaying during

winter storage and thus oconstituting a source of infeotion for other tubers.

The infeetion of tubers may also take place through contaect with dis~
eased foliage during harvesting. It this case bactoria penotrate into tubers
through various injuries. The result of the acbivity of bactoria is usu&lly-
unobserved, but such tubers, when transplanted into the fleld, produce pleants
infeocted by black log. This poseibility of the infection of tubers was proved
in the following masuwr: Tubers from healthy plents were taken; cne group was

mixed with the disemsed folisge of potstoes, the other served as control. Both
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groups wore stored under the same oonditions. In the following ycar the re-
sults were na follows: tubers infscted by contact with diseased foliage pro-
duced 52.9 per cent of infected plants, while the wontrol gm'compla‘aa'ly
healthy pleants. The appaerance in the field of plants diseased with blaok
log 1ls observed throughout the vegetative perfoed, Iram the time of sprouting
to harvesting. An sxceptionally widespresd is noted in the second half of

sumer.

Iachevski (1) indioatss thet during werm rainy weather the disesse is
widely distributed in plantings osusing ths destruction of plants within 3
to 4 days. He attributes this to the results of the secondary infection cb-
tained from the spread of the disomss through wireworme and other insects above-
ground. JAccording to data by Pronicheve (1) nematodes may also serve as disease
transmitters cince by Injuring the tubers they facilitate the penetration of

bacteris.

In order to verify the role of above-ground insects as potential
transmitters of infection, we experimentsd on a plot possessing ¢ rether
thick population of wireworms. Healthy and diseesed tubers were planted in
one hill. Both haglthy and diseased tubers were next transplanted elternstely
checkerwise. The infection of plants grown from diseaged tubsra equalled 15,7
per cent, the infection o»f‘ clumps obtained from healthy tubers end transplanted
into the same hill with diseased tubars, smounted to Q.% per cent. ¥o infeotion
of plants wne obgerved in alternnting dleeased and healthy tubers in checker
order. In another experiment (an a plot planted with healthy tubers) artificisl
focl of black leg were oreated by planting diseased tubers. The infection of

such foci nmounted to an average of 27.8 per cent during the ecummer as compared
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- with an lnfection of 1.3 per oent forf the remaining plot. The appeerance of
bleck leg in the plantinge was not limited to the fooi alone, but was observed
all over the plot, irreaspective afvthair proximity. The posaibility of the
transmittance of blaok leg by underground inseots may not be denled, although
e believe that their role in the general plioturs of plant infection iz not

significant,

In examining diseased plants we became oonvinced that the psriod of ep-
pearance of black leg depends upon the rapidity with which the maternal tuber
decomposes. Tubera in which deoay is rapidilgndscompleﬁs‘ produce a large
number of diseased stems and show the dlseass mach sarlier,

Rapldity of tuber decay depends in the first placs upon metgerologiocal
conditions. It hms been observed that in reiny yoars infestion of plantings

inoreases gubstantlally as compared with dry years. Under Leningrad conditions
the appearance of black leg prooceeds more intensively during the second hslf
of the vegetative period, usually asscolated with more abundant preciplitation.
The repidity of tuber decay depends also upon the veriely. ©Such varieties

as Belladonne show early and close infeotion. Centifoliam produces its

largest ousber of infected plants towsrds fall, Apparently this ig a matter

of the physiolopy of the particular tuber and its rssiastance to decay.

On the basis of numerous cbservations we established thet apparent traits
of the disoase (ohlorosis, wilt, eto,), teke place only when the entire above-
ground part of stems is decayed and the clump practically destroyed. The
entire period preceding the appearanoe of the disease remains unobserved., This

period we named "hidden.” Because of the hidden form of the discaze, potato
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plantings always possoss a certain degrese of black leg infection which may
appear in zevere form during e rainy geason when the decay of infeocted tubers

and stems is partioularly intoensive (Table 4).

Teble 4
JBudding stage glcdmmg atage Harvesting
/o of infected ' é of infected % of infeoted
Varisty plants plants plants
apparent hidden spparent hidden apparent hidden
forn form form form fornm form
Great Scott 4.0 8.0 9.0 6.0 17.0 $.0

Thus black leg doevelops primarily not from secondary infection but as the

rosult of its hidden state following a primary infection of tubers.

The cutting of planted material exorts considerable influence upon the
increase of infection by black leg. PRy applying this method the infection of

potatoes increases several times (Table §).

Teble 5
~ Ver cent of infected plants
Varieties Planting of whole tubers  TPlanting of out tubers

Yiohltmann S.6 12.3
"'ajestio 2.4 11.5
Korenevski 1.9 11.6
Eplourse 1.8 5.8
Grect Soott 8.0 13.5
Rudrinski 3.4 16.0
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Thus, by cutting tubers, among which there are also disensed ones, we
are transferring the infeotion onto healthy tubers. By piling up ocut material
o still greater possibility for infectlon iz created. Incresses in temperature
and molsture which are observed in these plles create particularly favorsble

conditions for the subsequent development of blzek leg.

Our estimate made in 1933 indicated that emong @& group of varleties
planted with cut tubers, the number of plents which did not meture wes con=-
sidorsble. One group of tubers perished without producing shoota, in others

the shoots decayed before reaching the surface (Table 6).

Table 6

Peroent of Precipitation
Planting with whole tubers Fianting with cut tubers

Variety
Variety 414 1.5 29.0
8
Lorenevski (4] 265
18.0
Cobbler 8.0

The eutting of tubers vy prove heyrmful enly in the event that the seed material

if infected.

CORCLUSIORS

1. The prineipal source of infection of black leg lies in infected seed

meterial. Tho influence of infected soil as a transmitter is not con-

siderable.
2. Distribution of black leg wnder field conditions may take place durlng

the caring of crogs through implementa. The possibility of conteminetion

by above-pround inssots js also not excluded.
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S. The infection of seed material in the fleld mey cocur in various ways,
Bacterie nay penstrate through stolong from diseassd stems into young tubers
spd produce en infection within the tuber P;girﬁa characteristic symptom of
e darkenod, depresced apot in the stolon of the tubor, Bacteria may during
harvesting also ponetrate the outside tissuss of the tuber, when in contuct

with diseaged follage, and not ghow any visibla signg of infection,

4. The cutting of infooted seed material is one of the principal feotors
sevoroly affecting the degree of infeotion of plants by black leg end it is

equally rosponsible for the reduction in yields.

Fnd of Arbicle

fitorature:
l. A. Ae Inchoweki "Reoteriozy of Plants,™ 1935 (Pacteriolysis)
2+ l. A, Haumov “Dismases of Garden and Vegetable Plants,® 1936

S« H. Ae Dorozhkin,
L. L. Khrennikov,
A. 5. Rawdo "l.isonses of Potatoss and !othoda for Their
Control," 1834

Razan Jovernment Station
Tellvered te publisher
Yay 4, 1947
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Luk'ianov, M. 1. Prevention of the spread
of potato canker. Sad i Ogorod 1948 (9):
Translated from the Fussian by
5. K. Xonson
One of the results of the temporery occupation of the Ukraine
during the war wes the importation and the distrilutior in the Ukrainian

Fepublic of & querantined diseasse, that of potato canksr.

The damage caused by this disease is exceptionally large. Infected
arens rermain unsuited for notato prowing for many ysers, The wrost de-
pendable method of stopping the development of potato canker is the pro-

duction of canker-resistant varieties,

The Govermment Commission of varietal experirenting on potatoes, 1 \;
vestable and melopn {ields, and forege root crops of the Ukrainisn \6
Fepublic arranged for the following regionalization of Lest csnker- '53\
resisteant potato varietles on the busis of three years of experimentation. é)

N

Yor the RKiev, Chernigov, Zhitomir, &nd Yemensta~Fodolgk oblasts - Q\\

the varieties }rumol COb{hr, le:t.iabreaok (5-144), Yubal. Parnasau.

</,¢f

Cornaa and Ostblgutg for the Vinnitsa oblast - I'rume!{ Courv;er, Cob{hr,
Oktiabrenok (8~144), Yubel Purﬁauia, Cox‘é&. Ostfoat, a,nd Priska;

for the Chernovitakaya oblast - Frumel, Oktisbrefiok (s-144), Yubel,
Parnﬂ?ia, Grenb/ ark, Corhesa, O ust‘ibﬁat and Priske; ,

for the Kherson, likolasev and Ismellsk oblasts - Cmu'iar. Cob’:lnr.
Oktiabmn&i: (5~144), and Orenzmark;

for the Odesse oblast - Courier, Cobgler, Oktiabrcnﬁ: (s-144),
Lichtbliok, and Gresmarks

for the Stanislavsky oblast - Jrumel, Oktiebrenok (5-144), Yuvel,
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v v
Parnsssia, Grensmurk, Cornesa and Osthoat;

4
¥
for the brogobychsky, Lvov, and Ternopolsky cblasts « Frumel,

Oktiabrano'((&-lﬁi). Yu}t{l, Pnrnas/aia. Phytoghthor&‘{uisant (8-8780),
Crenk¥mark, CorE;:, Ostont;

for the Rovno and Volyn oblasts - Frumel, Cobbler, Oktisbranok
(\s—‘@;}: anﬁ, ?nm{san. Gron{a;ark, Corlx{;, and Oshh\o{v..

In order to éstablish sead funds of thes most wveluable canker-resis-
tant verieties of potatoes in othor oblasts of the Ukraine, the Jovern-
mont Commission recommends to propmgate these varisties in amounts ade~
quets to meet the domands of the areas of seed plots in 1950, For the
Stalin, Voroshilovgrad, Zasporozhie, Dnepropetrovsk end Kirovograd obe

v v e .
lasts - the varieties Courier, Cobbler, Oktiabrendk (S-144) and Grefi-

mark;

v/

for the Poltava, Sumekaya and Kharkov oblasts - Frimel, Oktinl%xok
(5-144), Lich{blick, Gredimark, Cories, and PriFke.

For the dried swampy nreas of bottom and low lots (the zonss of the
Polessie and forest-steppe) the Government Commissioh recommends the
following oenker-resistant varisties of potatoss: ¥Frumsl, Oktisblénck
(5-1€3), Yu%l, Berli‘éi/m’ingln, Go:‘{ea and Veko{lgia, and of varieties
non-regigtant to ocanker: Ep;on, Stnkhmavﬁs (8-3598) and ?alzaaki

{5-36), as varietiss producing the highest yield under those conditions,

For the Southern Ukraine it ' . o048 the canker-resistant varie-

ties cour"i/or, Gob{;er. C&:tiabn‘n@ {5~144) and Grofémark, and for dried
awenpy erons, bottom and low-lands the non-resistant to canker varlety
. AR |
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Epron as well,

-

/ /’i‘ha yield of regionnlized cankereresistent variatiaa of potatoes
in the Ukraine varies within the following figures for the three poste
war years (in centners per hectare) - Frgmel from 133 to 279, Courier
from 102 to 170, Cobbler from 106 to 200, Oktimbrenok (S-144) from 165 -
230, Lichtblick from 160 to 240, Yubel from 182 to 277, Grenszmark from
219 to 459, Cornea from 182 to 381, Ostboat from 182 to 269, Phytophthora-

Resistant (S-8670) fram 214 to 264, Priska from 215 to %80,

In 1947, at 4 Ukrainian collective farms the following areas were
approved ond accepted as varietal, that were planted with potatoes of

canker-resistant regionmlized varietles {in hectares):

Frumel - %.5; Courier e 425,8; Cobbler - 89; Yubel - 3.166.8,
Lichtblick - 24,5; Berlichingen - 4, Priske - 638, Parnsssia - 6,675.7;

Cornea « 611,7; Osthoat - 115;

Sowings of other canker-resistant varieties of potatoes were slso

passed upon by approvers,

In the Spring of 1948 the Experinent Selection Stations of the
Ukraine tramsmitted to seed nurseries of collective farms ¢+ 1,460 centners

of elite canker-resistant varieties of potatoes,

In 1948, all spring sowing of non-resistant to carker potato

varieties was prohibited on farms located 4in populated areas, known
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as nidus (nidi) of potato oanker, &8s well s on farms which closely

ad joined those populnted arsas. A plan for the summer planting of
potatoss of canker-resistoant varietlies was established for collective
farms, peasant houéehalds end lots adjolning farm lands, as well es

for privetely owned gardens of workerp anéd offielials, which represented

900 heotares altogether,

Feginning January 1, 1948 eipghty oontrol border quarantine posts
wore eotablished in the Vestsrn oblasts of the Ukralne at principsl

points of comnunication. Chemlcals wore brought into loocations where

potato oankey was prewnlent.

; The threant of the distribution of potato ocanker obligates Soviet
agrioultural organs, agronomists and collsotive fermsrs to keep
account of all available sowings of canker-resistant potato varieties

and use them for seedling purposes.

End of Article

Goverment Comisalon on varietal
tosting of potatoes, vegetable
and welon orops and forage root
orops of the Ukraine.

1/5/60
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Luk'ianov, M, 1,
Prevention of the Spremd of Potato Canker,
Sad %1 Ogorod 1948(9):12-13. Sept. 1548. 80 $all

Transleted from the Russien by
8. ﬂ. Honson

One of the consequences of the temporary oocupation of the Ukraine during
the years of the Patriotic War (vorld viar II) is the introduction and spread in

the Ukrainian SSR of the querantined disemse-potato canker,

The harm done by this diseasce is exceptionally great; plots affected by 1t
remain for years unsulted for potato cultivation. The safest method of prevent-
ing the development of potato cesker is the production of canker-resistant
varleties. The Govermmsnt Commission on Verietal Testing of Potatoes ("Gosw
commissia®), Legumes end Forage Root Crops of the Ukrainian SSR hes approved
for reglonalization the best cankereresistant varietiss of potatoss on the

- basis of three years' experimentation., For the:

Kiev, Chernligov, Zhitomir and Kemenets-Podnlsk oblasts: varieties Frimelle,
Cobbler, Oktiabrenok (S-144), Jubol, Parnassia, Cornsa and Ostbote;

Vinnitsa oblast: Primelle, Courter, Cobbler, Oktisbrenok (S-144), Jubel,
Parnassia, Cornea, Osthote and Prisks;

Chornovits oblast: Frimelle, Oktiabrenok (5-144), Jubel, Parh_ass:la, Grents-
mark, Cornea, Ostbote snd Priske;

Fherson, likolneovsk and Izmailek oblasts: Courler, Cobbler, Oktiabrenok (5-144),
and Grentsmark;

Odessa oblast: Courier, Cobbler, Cktiambrenok (S-144), Lichtblick, and Grents-
mark;

Stanislav o‘blast: Frimelle, Oktiabrenok (8-144); Jubel, Parnmssie, Grentsmerk,

Cornea, nnd Ostbote;
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Drodobych, Lvov and Tarnopol oblasts: Frimelle, Oktiabrenok ($-144), Jubel,
Parnassia, Phytophthore-Resistant (§-8670), Grentsmerk, Cornea, Ostbote;
Rovno and Volyn' oblasts: Friimelle, Cobbler, Oktisbrenock (§-144), Jubel, Parnassis,

Grantemark, Corasa, Ostbote,

In order to oreate seed funds of the most valuable carker-resistant potato
varieties in other oblasts of the Ukraine, the Government Commission recommends
the propagation of these varietles in a volume which would provide for seed
plot. ereas by 1950. The following varieties were regionalized for the Stalin,
Voroshilovgred, Zaporozhie, Dnepropetrovsk and Kirovograd oblasts: Courier,
Cobbler, Oktisbrenok (S-144), and grentsmark;

For Poltava, Sumy and Kharkov oblasts: Frimelle, Cktiabrenok {S-144), Lichtblick,

Grentsmark, Cornes, Priska;

For the drainéd, svempy plots of bottom lands (Polessie and forest-steppe zones),
the GCoverarsnt Commission recommends the following canker-resistant potato varieties:

Frimelle, Oktiabrenok (s-144), Jubel, Rerliohingen, Cornes, and Vekeragis,

end from among the non-canker-resistant varietles: Epron, Stekhanovets

(5-3593) and Polesskii (S8-36), as those bringimg the highésﬁ“yields under

local conditions,.

For the southern Ukralne the cenker-resistant varieties Courier, Cobbler, Ok-
tiebrenok (5-144) and Grentsmark are recommended; while for the drained, swampy

plots on bottom lands also the nop-canker-resistant variety Epron.

The yield from regionalized canker-resistant varisties within the boundaries
of the Ukrajine varies within the following limits (centrers per hectare) in the
threo post-war years: Frimelle from 133 to 279, Courier from 107 to 170, Cobbler

fram 108 to 200, Cktisbrenck {S-144) from 165 to 230, Lichtblick from 180 to 240,
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Jubel from 182 to 177, Grentsmark from 219 to 459, Cornea from 182 to 381,
Oatbote fram 182 to 269, Phytophthora-Recistant (S-8670) from 214 to 264,
Priske from 216 to 380.

The following canker-resistant regionalized verleties have been approved
for the collective farme of the Ukraine $n 1847 (in heotares): Frimells 5,5;
Courier 425,85 CobbLler 89; Jubel 3,166.8; Lichtblick 24,.5; Borlichingen 4;
Priska 638; Parnassie €,675.7; Cornoa 611.7; Ostbote 115. Approved were slso

plantings of other canker-resistant varieties,

In the spring of 1948, 1,460 centners of alite canker-resistant potato
varisties were transferred from experiment gelection stations of the Ukraine

to seed nurseries of collective farms,

In 1948 spring plantinga of potatoes of non-canker-resistant mrieﬁies
wore prohibited on farms located on territories of populated regions recognized
as focuses for potato canker, as well as on farms immediately adjoining these
populated seotions. A schedule of summer potato plantinge of canker-resistant
varieties was established for collective and peasant farmms, for individual
plots of collective farmers and the privete gardens of employes and workers,

representing a total area of 9500 hecteres,

Boginning January 1, 1948, eighty control quarentine posts were estab-
lished in the western cblasts of the Ukraine on the main roads of communica-

tion. Chemicels were brought into the sections infected by potato canker,
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The threat of the spread of potato canker obligates Soviet sgricultural
organizations, egriocultural specinlists end colleotive farmers to estimate

their supplies of awvailable canker.resistent potato varfeties and use them

for seed purposes.

Govermment Commission on Varietal
Txperimentation on Potatoes, Legumes
and Forage Root Crops in the Ukreinian
SSRe

%-2-51
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Rozhdestvenski, N. . Q\-D'

In Selskokhoziaistwennaia ontuklcptdliu s
Tigriculturel Enoyolopedia}, vol. 3
Voskwva, 1934,

Translated in par't by
8. H. ¥onson
POTATO TISEASES AND THEIR CONTROL (ps 27-31)

The tubers and lesaves of the potato are sasily infeoted by many
fungi and baoteris which csuse potato disesse. The principal dieeases
and those causing the greatest harm are listed in tadle 4 (p. 29-30,
(This table ~ in photostat form - i attached).

In the years of tha greatest distribution of disesses of the potato,

louu in ylelds reach 50 poreant; one half of all these losses results

e o ——— S ———ne —— ———

" fryom the potato dissase oa.uud by phgtophthon. xn acdition, the tubers

i ——— ot i s o r——

—

mnriw and baoterium, whioch ccoasionally eompletsly de tatoas
/
(see the cproud of phythophthora in the past years Pe ZW. Smeller

“Tosses in yleld in the central belt and e drastic redUsEion in yield in
the South are produced by s group of virus diseasss, At a high rate of
damage by virus disesses (orinkled mosaic and curly top) sven a complete
destruction of sowings is possible, These diseases are transferred from
ysar to year by seed material, Other disesses are not ef as destructive
but the harm they osuse may be conn&dor_nblc in some areas.

4 pathologioal condition oalled "kudriash" (leafiroll), which slters
the appearance of the plant (in iovoro cases its leaves lose their
incistons (1) ["rassechenncat®] and only the €nd lobe remains whioh
greatly inocreases in size). laaf roll reduces the yisld of commerociel

tubers oonsidersbly.
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Potato Digeasss and their control.

In orde} to control phytophthora, it 1a'ne¢assary to ;pray the
potato plant with the Bordeau mixzture at the firet sign of e disease,
Repsatsd spraying inoresses the yleld 10-20 percent, as compared to the
non-sépreyed potato. If the leaves of the poteto plant carry traces of
diseass at the time of harvegt, they heve to be cut and removed from
the fisld 7 to 10 days prior to hervesting, otherwise they will transmit
the phytophthora to the tubersy |

Finally the replacenent of non-resistant varieties (for instance,
Early Rose, People's) with varieties of higher rosistance (Loroh, Yoltman)
2180 halps ﬁn controlling phytophthors,

| To control virus diseases (Baoterium solanscesyum end leaf roll) the
diseased plants have to be pulled out from the rows, espseially on lots
of ssedcplantinge and on seed farma,

To control Rhysoctonia, scab and Bacterium solapacearum, it s
necessary to plant potatoes in such rotation that they should not return
to the same looation any earlier than every two yeérn or sven ths third,
There is no potato cancer in the UBSH,

The prinoipel enemy of the petato is the Colorado beatle, spread in
the UsA, but not found in the US5R. 1In order to prevent the introduotion
of cancer, the Colorado beetle and other diseases and parasites to potato
areng, the quarantine admipistration of the NKZ of the USSR has estebe
lished control ?roceduras for a potato quarantine whioh were confimmed by.
the Collegium of the XNKZ of the USSR , dated nay-19$ 19324 According

to these regulations the potato provided with a certificeate is permitted
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Potato disenses and their aontrol,

to be imported from sbroad only at specific pointa where 1t is subjected
to special inspection,

In border areas specisl aancar—ret‘i-t&nt varietisa of potatoes are

V4

4 "oy w
selected for propagotion, such as "fubol, Greatacott, Parnassis, ete,

SRR AENRREY AR

End of article,
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Shohegolevy, V. ¥. 7y
Sel 'skokhorie istvennnis entomologliia; -

vreditell sel 'skokhoziastvennykh kul 'tur

$ mery bor'by s nimi {Agricultursl

// ~\
entomology; pests of farm orops and measures 'Rbg
for their control}. Bd. 2, rev, and enl, v
Yoskva, Sel'khorgir, 1949. 764 p. 423 sh2s _ 9‘?
Tronslated in part by , -
S. ¥. ¥onson : ‘
N

POTATO PUSTS (p. 597 - 603) R

Over 60 specios of insect-pests of potatoes have been identified in the
USSR, but the largost majorsky of these are acoidentel and non-specialized.
Pests specific to potetoes ("spesinlirirovannye™) have so fer not been dis-

coverod in the USSR,

Of primary importance are insects vhioh injure the roots of potatoes.
Among these are wireworms whioh reprssent harmful pests; tubers demeged by

therm are not destroyed but are ill suiteé for table use and unsuited for pro-

longed storing.

/'I‘he second group covers the above-ground sucking insects. They have
little effcot upon the ultimate yield but act as transmitters of various,
chiefly virus, potato diseases, i.e., leal roll, mosale, eto. The green grass
bug and different spscies of cicadas are constant inbablitants of potato plants

and their role as bLrepemmitters of virus diseamses has not been taken into account

Yxfﬁ.c lently.

Ths third group are the leaf-gnawing insects and carry litile signifiecance.
Fleas and primarily caterpillears of highly-poisonous butterflies ere found on
potatoes. Thoy are seldom found on potato plants in mass quantities. Among

this group only the 28-spot potato ladybird (Epilachna Vigintio Punctata F.)
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is of significance oo a pest in tho Far East. Stem pests cccasionally oause
damage to potato plants by injuring the inney part of the stem; i.0., swamp

gtem borer.

Thus the fauna of potato pests in the USSR differs radlically from the feuna
in other countries, particularly that of imerics, tho birthplace of tls potaeto
plent, where many dozens species of insects live on it as parasites and of whieh
meny represent pests specific to Solanncesa. The introduction of these posts
into the Soviet Union should be wetehed out for and in this connection the potato
quarantine acquires greet significance. Amonpg insects which carry particular
importance for quarsntine is the egzpecielly dangercue Colorado Potate Beotle and
the Potato Yoth.

COLORADO POTATO BEETLE - Leptinotarsa decemlineata Say

{Colsopters, Chryscmelidss)

The Colorado bestle or, as it is also oalled, the potato losf-eater (Illus,
221, p. 589) is the most dangerous potato pest., It does not exist in the USSR.
It reprecents s querantine object. The beotle is of chort-oval shape, proncunced
bulging, chiny, vividly colored, reddish-yellow with lighter upper wings, and
dark spots on the head and front back. Esch upper wing has five black stripes.
Its length is 9-12 em, Tho egge {(larwe) are slmost smooth, shiny, reddish-
yellow to light orange and orange in ¢olor, elongated-oval with rounded ends,

Length, 0.8 mm,

The larva is flat below and protruding sbove; the body is particularly
bul in the gentral pert, fleshy, visgoous, sparsely covered with hair. The
ging

basic coloring of the body is at first orengo-red, gredually turning orange-yellow,
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The head, front part of bmck, the elongated rows of warts on ench sido of the
body, the last tergites of the belly, and the logs arc blesok. The adult larve

ig poar-shuped, slightly curved. Length 15-16 rm.

The pupa is free, of pink or orange~yellow color,. reproduces the shape
of tho beetle. The birthplace of the pest is Mexloco, where it duwelled first
on the epiny Solenum roatram [buffalobur] with which it slowly spread north-
ward. In 1624 it was decoribed as found in tho Rooky Mountains of North
Americn, butvdid not appear to be hamful at that time, In fbe sarly forties
when ploneers wero turning wostward and planting oultivated potatous, the
potato bentle slowly spread from the wost. In tho late fifties the mooting of
the beetle and the potato took ploce in the State of Colorado (hence the name
givon the pest. From that time on its rapid distridution and dengerous effect
became known in Amerieca. "ithin 16 ysers it spresd to the Atlentic Oocan,
traveling ¥,000 niles (moving at tho rate of 185 km. & year) and penetratod
into Canade. Beginning with the seventies the bactle was repeatedly brought
into Westorn Furope (Cermany, England and Bolland), but these countries usually

nanaged to dostroy it.

During the First Torld VWar the beetle was carried iato Fronce (through the
port of Rordeaux). From that time on it beceme acolimatized in Europe am moved,
travoling at the rate of 160 to 400 km. & yoor, all over France (1918-1938),
Relgium (1985-1050), Switzerlapd (1935-1541), Luxemburg (1936-1938), Germsny
(1938-1946), Bolland (1957-1940), penetrating evon into Spain (1935), Portugel
{(1843), Czochosglovakia, Yugoslavia, Italy, Englend end Poland. ‘l‘h{m, at pregent,

tho beetle lms come close %o tho boundaries of the USSR.
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The basio food plant of the beotle end ite larve is potatoes; it feods
in addition on eggplant, tomatoos, and smong the wild growing plants, on
black, spiny (buffalobur) and bittersweet niphtshede and several otler repre-

gentativos of the Solensoens femily.

The boetles winter. In the spring they leave their wintering dwellings
et differont periaas, deponding upon olimatic conditions, as well as the

structure, temperature and modsture of the soil.

High temporsturse contribute to their esrly appesrance on the soil
surface, i.0., early and middle of April. As soon es it appears, the beetle
begins to feed, with partiocular avidity during sexusl activity, Following a
rathor lengthy period of additional feeding it metes and begine to lay epgs.
Both fertile and storile eggs are 1aid but tho lattor do not develop. In the
warnest periods the beetles fly distances of tens and hundreds of metors, even
kilanetors. lass flighto toke place in dry and warm yoars; the rapldity of e
flight reaches 8 km. an hour. Bgg laying, which usually tekee place a month
after the boctles leave their wintering abodes, lnsts throughout the entire
vegetative periocd. TDgge are lald on the lower pert of potato leaves, egpplants,
tomatoes, tobacco mnd other colannceao, and are placed in heaps of 25-30 at one
tire. %The Sotel fecundity of & femnle averages 500 eggas, but there are cases

whon ono femmle lays over 1,000 epgs.

The embryonic development depends upan tomporature and moisture; at 189C.
oggs hateh 4in 5 days, at 12° in 17 days, at a temperature below 129 egg laying

does not take place, nor do eggs develop.
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The larva begine to feed on leaves immeodiately and completes its dlevelop-
ment within 15 to 22 days. Pupation tekes place In the soil, olose to the Irvoots
of plants, at a depth of 10-12 cm.; 7 to B days later the beetles emerge. The
life duration of s bestle averages 12~14 months; some aspeoimens may live two
years. During the summer the beetle may be found on potatoes in all atages

of their dewelopment. Within one year one to three generations may develop.

The beetle end larva are both injurious. One hundred larva ocan destroy
up to 80 hectares within one month, while 100 beetles within the same time
will injure 424 hectares of follage. Deetles may however live through con-
sldersble starvation perlods; this should be teken into acoount in appreising
the pest aa;:;uarantim object; for instanoo, beetles whish were not given any-

thing but water stood this diet for 1l months.

The rapidity with which the Colorado beetle spread in the USA testifies
to its vast capacity for sotive sottlement; it spreads equally fast in a passive
way; cases of the tranamittence of a beetlec by man through olothing or their
introduction by various means of transportation, wheel wagons, boats, stean-
ships, automobiles, egricultural implements, 1.e., spades, rakes, are not in-
frequent. Domestic and wild enirsle may also cootribute to the transporting
of bestles, especielly the long~haired specimens. Of considerable importance
for its distribution is running water, but the greatest danger lles in intro-

duction through eoil wherelin thers are beetles, larva and pupae,

In the USER the Colorsdo beetle could, judging from 1ta sreal distribution
in the USA and Europe, if introduced, get acclimstized in the Crimes, the Cau-

casus, Central Asim, the Ukraine, end even some of Lthe northern reglons.

The above makes quarantine meamsures in the USSR highly edvisable.
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VETIODS OF CONTROL: For the USSR quarantine measures and oomplete em-
bargo on the importation of potatoes, the prohibition of the importation of
rooted plants with soll, and the most careful exeminmation of everything thet
ie imported from countries infested by tho bsetle are basic requirements. Siﬁce
the posaibility of introducing individual specimens of the pest into the USSR
end the formation of isolsted focusee is not precluded, it is imperative that
careful observation of potato plantinga, partiocularly in reglons adjolning the
Yestern boundaries, be made to sover literally every planted area. It is
essential to acquaint the population of villages primarily, with the Colorado

beetle through the rmedium of films, radio, press, etec.

DUT is used smong insecticides for the destruction of the beatle and its
focuses to spray the sbove~ground parts of plants, as woll as calclium areanat;.
Paris green in common dosage; for the troeatment of soil carbon bisulfide
(26 g/mz), dichloreten, and mtari#g of the soil en the infected territory

with poly-chlorides of bensol.

2o eliminate the focuses of the beetle all gquarsntine measures esteblished
in the special instructions of the Tepertment of Agriculture of the USSR have
to be followed.

POTATO BOTH - Phthorimaea oporoulella Zell
(Lopidoptera, Geliohiidee) (P, 601-605)

The butterfly is silver gray, with dark spots on the back border of the
front wings sre fringed, shorter and nerrower than the front wings. The belly
yellowish-ash-gray on top and grayish-white bslow. The male has at the bess
of the last segment of the belly s elump of hair slong the sides. Wing spread

of the butterfly is 12 to 16 mm.
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The egy is oval, pearl-vhite in color, asire 0.356 mn,

Thoe ecaterpiller oream-white, rosec or greon, its head dark brown; aize
to 12 mm. in Jength and 1.5 mm. In width. At the base of the prolego
("lozhnye™) & bleck thorax projection with throe bristles ("shohetinki®) in
a row. On the seoond sepnent of the belly the third bristle moves towards

the belly. The pupa iz in a silver-gray cocoon (Illus. 222, p. 602).

Distributed in Amerios, Australia, Afrioca, Asia {India) and the iglands
edjoiaing the respective parts of the world, as well as in Italy, Spain,
Frence, Portugal. It causes damapge to potatoes, tobacoo, tomatoes, and other

solanaceao.

The poteto moth acts as a potato pest under field and storing conditions.
In the latter it propupates constantly if tho temperature end moisture sre
oonducive to it. Under natural conditions the moth flies out in early apring
and is actlive usually in the evenings and st night. The butterfly deposits
two to three eggs on the lower surfece of potato leaves and other solanaceas.

In storage it lays its eggs in heaps, priscipally over the eyes of tubers.

Caterpillars emerge after 5 to 30 days from eggs; et & temperature of
279C. the entire cyole of development is comploted within 25 deys. In the
southe romost perts of its ereas of dlstribution the moth may produce from

8 to B and more generations.,

Under fisld conditions the caterpillars injure the gbove-ground parts of
plants; they bore into the leaves and undermine them; aleo injure the vetioles,

stems and fruits (tomatoes and egpplants), In storspre they make pathways
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within the tubers; a few days alterwarde & pink coloring on the tuber marks the
ploce of their pepstration. The demage caused in the fields is relatively much
smaller than thet coused to potatoes in storage where vaterpillars have full
opportunity to destroy the tubers. The potato moth as a pest is second only

to the Colorado beetle in damepgs caused to potato plants,

LTTHOLS OF CORTROL are very diffioult. In countriss where the moth has
had the opportunity to dewelop deep plenting 53.’ potatoes (15 to 25 cm.) is
recummended, destruction of weeds, especielly black nightshade, early harveet.
inglbef‘ore the drying out of potato foliage, and the destruction of the latter.
{athored potatoes sre immediatsly transported from the field, It is not
pemiaﬁibl& to cover them with follage. A1l potsto residue, folliege, 1injured

tubers, should be immediately destroyed sfter harvesting.

tmong the rost effective chemical methods are fumigation of potatoes with
carbon bisulfide (3 g/ﬁns) ent exposure for forty-eight hours at a temperature of
20-229; at a tempersturo below 159 there may be no fumigstion. During the

winter two to three fumigations are made.

then discovered, the post should be Smmedistely destroyed, together with

the plant, as should all weods of the Solanaceae family.
Ené of Chapter

3~5.61
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Sigrianskain, N. D. [Author is a "candidate" 7N
in agricultural sciences; equivalent of M5 :
degree,] Resistance of varisties to potato

canker. (In Bussian). GSovet. Agron. 1947 /0‘()
(6)s 92-93, Jume 1947. 20 BoB4

Translatad from the Russian by
S. B, ¥onson

Canker is an extremely harmful potato disease. In the countries where

~—

none is known radical quarantine measures are undertaken to prevent its

——

introduoction or to loecalise its loei, aiming at eventually eliminating it.

s o W

Until recently the production of canker-resistact varleties was con-

e
N

sidered the sofont and mogt efficient method for controlling potato canker,

The problem of conmtrolling the disease appeared relatively /a%g\}ncatcd. 80

N long as it was thought that the inducer of canker lacked biological races.

e A ——— T

Towards the end of 1942, the oldeai:. Gemn phytopathological journal,

the mitschrift fur Pflangenkrankheiten, (vol. 42, ¥o. 11) published an.

——— - ——

artiolo by Ch, Brsam in which reference weas mada to ‘oiological apbcian-

zation in the inducer of potato cenker, the fungus Synochytrium endobliotioum

(Sehtibs)—Perss Braun ateted that in ’rhuringia, in the town of Giuubler,

—

canker hed sppeared on the Germen "oankar‘_-r_esigfmp@f'_vprieties_ EDDA and

OSTBOTE, the purity of which was considersd beyond doubt.

In comtrol experiments of artificial infection underteken at the
Covermment Blological Institute (Berlin-Dahlem) of the infectious material
from Cissubler, these facts were confirmed. The race G. (Giesubler) proved
extremely virulent and almost all varieties sucocumbed to 1t which up to

. that time had been considersd canker-resistant. Only two verieties proved

o (
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registant, I'RAM and FRUIE ﬁ'c'mrcm}z Ths segregation of blological races
in the inducers of potato canker, along with the reference conocerning the
partioular aggresgivensss of race (., which affected varieties certified
by Government varietal testing, (in these experiments 148 varieties were
affeoted out of & total of 185 “oankor-resistant” varieties) evoked ocon-
stderable and understandeble excltement among selectors, specialists and

prectical potate growers.

"
In 1943 appeared an article by Dr. Schlifberger - "The Authenticity
of Experinents of Potabtoes to Canker-RKesistance” (Forschungadienst, vol.
16, To 5), which briefly cited the course of experimentation on potatoes

for canker-resistance. The ohject of the article was to prove that dta
concerning the poesibility of infection of varieties by canker, certified

as canker-resistant in Cermany, should not shake faith in the recults of
government experirents in potato varieties with regard to their resistsnce

to eanker,

The segrepgation of biologleal races ir inducers of potato canker is
not. o bo viewsd es something extrezordinary, since in recent years consid-
erable variatiops in the degree of infection had been occesionally observed
during tests. This had led to the bellief in the possibility of bioclogical
specialization in this fungus as well. The appearance of this partioularly
agpressive race ét e gradually increassing virulence is easily understood
in a mountainous region of very high humidity, end in small individually-
owned households which grow potatoeo year in amnd year out on the same

locetions .
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The experiments for cankerresistancewere conducted simultaneously at
many points; in Germeny at Dahlem near Berlin, at Yunster and Lﬁbock;
in Britain at Ormskirk, Phillipstown near Edinburgh (Scotlend) and at
Eilkiel in Northern Irelaude, A varietyV@s gconsidered certified for canker-
resistance only when the results at all these centere correspondeﬂn every

point,

In 1931 the Polich researchesrs Lechohenko and Garbovski (Torks of the
Department of Plant Diseases of the Government Agricultural Institute of
Pydgoshohi) pointed to the circumstance that cankeyr had heen introduced
into Poland from Germeny. 1Its spread in Polend and especialiy in Germany
was caused by the produoction and distribution of not immune but pseudo-
inmune potato wvarietiss to scanker, as e result of which Cermany became
the locus for the distribution of poteto canker on the Furopean continent,
This is explained by a lexity in the spproach to the evaluation of the

resistance of potato verieties to canker,

The application of a more "minute® method in laboratory experirents
(P. Glynn = "Infection by Summer Sporangia”™) which permitted the discovery
of the initial stages of cenker infeotion, established that many varieties

considered until then immune to canker did not actually possess this immunity.

In Britain control experiments of varieties, considersd canker-resistant,
confirmed this factor in the majority of cases, In Cermany, they did not
desire to take into consideration the results of control sxperiments of a
more detaniled nature, and in their official listings of varieties recommended

a5 oanker-resistant, warieties susceptible to canker cootinued to be listed.
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in oonnection with the fact of the absonce of canker resistance
in many varieties, listed as canker-resistant in of ficial listings
Germany began to distinguish among "fully resistent”, "almost res istant™
and susceptitle varieties. As the result of the distribution of the

"fully cerkerercsistant™ varleties, canker wns spreed 211 over Germary.

For Germany, almost entirely infected by canker, it may possibly
not have had eny significance, since under those conditions the matter
of obtaininz high vields was paramount and could be ensured by the pro-
duction of lightly susceptible varieties, The problem was entirely
different in other countries where there was no canker and where it was
o@/gzzust importance to prevent its penetration. For those countries and

areas the situation with regard to potatoc canker, as created in Germany,

should serve &s & serious warning.
Polish suthors provide a list of 37 pseudo-irmune varleties.

The works of leshchenko and Cerbovski on experirents on canker-re-
sistance of potatoes are rather outdated at present (1931-1932) but they
preserved thelr significance ("ectuslnost") since prior to the war, cenker
loei in the USSR were restricted only to the ¥estern 'kraine, and at that
to very few places, At present it is necessary in testing potatoss for
canker-recistance to consider another most significant factor, the presence

of the biological race in the fungus.

in Germany infection ocours, as evidened from the article by Dr.
n
Sohlumberger, in tests on canker-resistance by the mixture of infeotious

" n
material from different infected locations in Lubeck, Munster or Dahlen
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(the Dehlem mixture being the moet eggressive). Consequently, one may
not speak of tests on the canker resistance of o variety, with reference

to a single race, since a mixture is responaible for its infeoction,

In confirmation of the correctness of the method accepted in Germany,
Dre Sohlambergar moentions that during tects on phytophthora-resistance
the work is also oonducﬁed with & mixture of infectious material of
different origin and that the particularly aggressive race (Stamm S) is

not being considered.

It is further indicated, however, that newly produced varieties must
be testBd seperately on their rosistance to the race G. (Gisuabler). since

some potato varleties have proved resistant to thig race,

It may appear that in mass exporiments conducted for production pure
poses it may ohly be important to establish whether the glven varioty ig
susceptible to canker and that it may not be important by which of the

races, that had entered into thw compound of the mixture, it is affected,

In practice this may not be the case, It is possible thet canker races,
as do the phytophthora races, will differ elightly from each other in
their respective virulence, But if emong phytophthora reces in Gernany
there is an especially virulent race S, while ours will be the Arzamasskaia,
then the race Gia::bler in canker will be the more aggressive, There ezists the
dangor that when working with a mixture of races, individual rsces may be

overshadowed,

The correctncss of the method must be established experirentally by
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studying the virulence of the races gseparately and in mixtures.’

The results of the unsuccessful control of potato carker in Germany
chould be teken into consideration in our country with regard to selection

oné toots of potatoss on cankerercsistance.

e End «

1/22/51
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Simakina, V. A
On Wilting of Potato Plantings
Sad 4 Ogorod 1960(7):74=75. July 1950, 80 Sal3
Translated from the Russian by
S. ¥, Monson

In the May issue of "Sad i Ogorod," 1949, in his article on "Potato

Degeneration and Methods of Controllinmg it in the South,"™ the author, V. V.

Arnsutov expressed the opinion that potato wilting is caused by the stifling
of the root system of potato plants, the result of an extremely close-grained

and saturatsd soil,

Our experiments conducted in 1949 at the Sunzhen Experiment-Nelliorative
Station (Grorny oblset) established that the principal ceuse for potato wilt
in summer plantings is thelir resction to high temperatures, Date concerning
the poteto yield of the warlety LORKH for the different periods of suamer

planting is furanished in the table below.

Yield
Dates of Planting - In o/h in per cent
June 20 0.5 0.0
July 1 ' 14.8 - 8.6
July 10 $3.6 19.6
July 20 | 171.2 100

The soil was well prepared for all verisnts of the experiment and sll
plantings were given the most attentive care. The plot designated for the
experiment was autumn plowed to a depth of 25 cm.; in early spring it wss
harrowed in two rows ("sledy") and several days leter (April 8) gone over
with & tractor with web-footed (?7) ("lapchaty”) cultivator; on Mey 15 it was

cultivated agein end Sn another month fertilized with super-phosphate (5 centners
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per hectars), and the soil agein plowed to & depth of 20-22 om. The plots of
all verients were watered 2 to ¥ days before planting and as they grew dry
emzonium sulfate (3 o/b) and potassium sslt (potash) {2.25 o/h) added; then
the s0il was oultivwated to & depth of 16-18 om. with a horse-driven spring
(c0il) ocultivator end harrowed. Vernalized wholo tubers of medium size were
planted under the spade, 41l varients cshowed good olese growth on the 11-12th
day after planting. During the vegetative period the plots were watered,
cultivated between rows and weeded. Despite the good preparation piven the
80il and the thorough csre acoorded the plantings of potatoos, the variants

of the first three perioda showed mass infection by wilting and produced n

poor yield. The first periocd of planting failed to produce any yield.

The varient of the fourth poriod of planting did not show eny wilt and
pfoducaﬂ the Mighost ylold.

On the basis of this experiment it iy posaible to draw the conclusion
thet wilting of potato plantings cocurs generally under the influence of high
tempe mtures.

Proper poriods of swmer planting, combined with other agricultural

methods ensure & significant increase in yleld under southern conditions.

ngd of article

Sunzhen Experiment Station
Grozny (blast
Cditorial Remark:

The problem of amuses of potato wilt has not been solwwd. Ve agree
with Comrade Slmekina concerning the importance of high temperatures as deeio
factors ocausing potato wilt but considor that under definite osond itions the
strangling of the root system la also of significance in the distribution of
the above disease. The most careful observation of tho entires ocomplex of
agriculturel methods is an egsential requiremsnt for controlling potato wilt,.
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of crinkled mosaic in potato degeneration was generally aecepted by phytopath-

ologists end in explanation of the degeneration of the southern potato as M

Declassified and Approved For Release 2013/03/22 CIA-RDP80RO1426R00990002080_1 ;1
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on stolbur of potatoes. (In Russian),
Sovet. Agron. 5(4)s 72-75. Apr. 1947

20 SoB4. -

Tranclated from the Russian by ~ \
S. N, Yonson

Having in 1921 studied the problem of potato virus diseases in the USa,

Iachevakl _began his observationa in the USSR and came to the conolusion that

erinkled mosaic was the principal cause of potato dogeneration in the USSR,

- b —n, vy

His conclusion was baso:} on his knowledge of the cultivetion of the potato

in the central oblasts of the European I}SSR, but the pot:ato degeneration which

prevailed in the southern regions of the country romainod outside of hls

i e i R - -

field of cbservation, 1In tho meantime the idea of the decinva significance

e,

——at

volle : ' Q

The argument concerning the neture of the degeneration of the southern
potato, begun in the 30's between Lysenko and the phythopathologists, resulted
in recogniging the considerable gsp which existed in our phytopathological

science., Lysenko claimed that in the south many varieties of potatoes degensra

within a short time after repeated reproduction even without the evidence of

- ———

orinkled mosaig;’ In eccepting & high temperature of the soil during tuber /

formation as the principal reason causing degeneration, Lysenko proposed to
ugse the method of summer plantings as & practical measure to control the
situation, The p}xybopathqlogiahs, however, attributed the beneficial effect
of summer plantings to the change in conditions unfavorable to the spread of
mosaic,.

Ve have in the past two years ccn&uobed a study of virus diseases of the

e e — /

southern potato which esteblished that Lysenko had been right in his maln point.

\
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Our research proved thatvfor a series of verietles, such as Lorkh, Voltman,
Korenewski and a feow others, orinkled mosaic is & factor of secgndary impor-
tance; still, these varieties degensrate in the south after one to three
years. As shown by our experiments, the potato variety Lorkh, consistently
grown near Kraénodar, was "freed™ of crinkled mosaic in five years, but in
spite of this almost all plents degenerated. The problem of controlling

- erinkled mosaic has since been solved by our selectors who produced the
varisty Lorkh but the struggle ageinsat the degeneration of the southern
potato has yet to be wone Such verleties es Early Rose end Epicure, most
susceptible %o erinkled mosalc, suffer more from it under southern conditions

because they react more strongly yet to the new, powerful factor of degen-

eration which exerts 2 damaging influence even upon varieties resistant to
mosaice

This new factor is the virus big hud‘gfgga;burf).l It was first identi-
fied by us in 1945. 1In periodes of severe epiphytotic digaasés infection by

big bud of such Solanum crops as tomatoes, peppers and eggplants amounts to

——

100 percent. Sections where the gquantity of diseased tomatoes amounts to

2530 percent are conéidered safes The big bud wirus is not trensferred by
seeds. The degree of infection of annual plants depends therefore upon &
variety of conditions which control the preservation of the virus in weeds

and the propagation of its cerrier - the c?ga@a. The situation ig different

in the case of the potato. As established by us, the big bud virus is trans-
mitted through tubers to succeeding vepgetative genorationsg, This leads to the
fact that in regions of an “average® distribution of big bud, potaboes degon-
erate altogether in the course of two to three yearss During severe epiphytotic

diseases identical results may be obtained within one year of reproduction.
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A similar plocture is obseMd on potato secdlings during the first year of their
growth fron secdss In this instance the term "degeneration®™ is difficult to
apply, since under degenerationu ome usually understands the gradual reduoction in
quality of an organism which ocours under the continuous influence of neg;ative‘
factors.

In appraising the conditions of reproduotion in the amse of the southern
potato, no one could take that particular disease (big budj into condideration.
Its harnful effect entered into the “general evaluation of potato degeneration
from ecological causes.

Ve conuider the main task of research in the nearest future to be the
separation of these two faotors and the establishment of the independent role
of either, with respect to potato degeperation in the southern USSRe

The data we have at present permits us to review severaliproblems connected
with summer plentings of potatoes in the south. The tentative information we
seoured conceranlng the periods of carrier migration, relating to the distrib-
ution of the potato virus "big bud® among potato sowings and other crops, prove
that the most dangerous months are those of June and July. The duraﬁion of
this period may change, depending upon the weather, In 1945, during a moist

and cold epring, the development of the carrier was delayed. The pl@ting of
potatoes done on June 25 proved infected by big bud S0 percentys Actibe
Hyanlesther obsoletus could be found even in the beginning of August. In 1946
spring was early and hot. The winging and migration of the vector took place
earlier and as & result June sowings showed & low percontage of atteck {about
3)s 2 considerable lowering of the degree of infection was observed on coentrol

plentings and other Solanum orops. Pepper, planted June 20 was infected 7.2
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percent, eggplants 2+4 porcent, tomatoes 7.8 percent. Tomatoes planted in ear1y>
August were infected only 0.7 percent, while plants adjoining the plentings of
of this crop, planted in Fay, were infooted 20-25 percent by big bud.

This data proves that in years of en early development of the vector, the
potater summer plantings are preserved from considerable infeetion. In the
Krasnodar territory June 25 ie considered the period for planting seed potato
of medium and late ripenings But in years of e belated development of the vector,
this planting period proves unsatisfactory,

The variety Woltman which we studied is a 1a£e variety., TWhen planted on
June 25, its tuber formetion took place at comparatively low tempsratures of
the soil and-as a result one did not expect a "catastrophio" degeneration of
its tubers from ecological causes in the first year of its production in the
souths Nevertheless, this variety degenerated 50 percent in 1945 beceuse of
big bud, This exsmple provides an explenation for the fasct that in some
southern regions potatoes planted in the summer, drastically degenerste, The
premature wilting of the leaves is a characteristic symptom of the appearance
of big bud on petatocs., Novikov and Bordiukova point out that " with the spread
of summer plantings of pétatoes, beginning 1937, it was learned that the pre-
mature wilting of leaves was observed on summer plantings in the south"™, In
many southern reglons premature wilting of summer planted potatoes represents
the most harmful Lype of disease., Observations have proved that diseasged plants
frequently do not form tubers or only & small quantity of timy tubers, 4 |
considerable spread of premature wilting is observed on summer plantings in
the Ordzhonikidze territory where it caused much damage to the seed growing of

potatoes, During June sowings (June 20), in the years 1937-1940, a premature
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wilting of the following verieties was observed on the individual farms of the
territory: Early Rose, lorkh and Woltmen {from 8-46 psrcent) ... An
identionl gsituation wes observed in summer plantinge in the Crimea. Tremature
wilting of potatoes planted in the summer takes place in the Rostov oblast,

as woll as in other regions of the USSH,

Koroi wrote concerning the potato disease of summer plantings: " In 1939,
in many regions of the Ordzhonikidse terribory, mass disease of po;atoas was
observed with premature wilting of leaves, ceusing considerabls loss to
potatoes plented in the surmer. This disease was noted 1n the succeeding years
es well, though on & reducad_eoalo. Tte ceuse has not been established défs —
initely... In the most severe c¢ases the plantinge are affected within
several deys by wilting 80-100 pereent... The diseased plants either do not
fornm any tubers at all or form one or two weak tubers...”

Our own observations and the data provided by Fovikov anéd Roroi convince
us that if periods of summer plantings of potatoes are advanced to July 10-15
thore is a drastic reduction in the development of big bud. (See table 1, p.
78).

On the basis of these observations one would suppose that the planting of
seed potatoes no earlier than July 10 would prove a radicel means of controlling
big bud. We drew this very conclusion in 1945. However, our observations of
1946 have complicated the problem.

On April 28, 1946 we planted the pbtato variety lorkh at Krasnodar,
obtained from the Krasnodar Vegetable Station. This potato had been propagated

for five yoars by late July plantings exclusively (no earlier than July 8).
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It was natural to expect that thers would not be much big dbud on it. Nevertheless
during the period of blooming, at & time when symptoms of big bud infection

ware lacking in that year, a mass infection of the tubers of these plantings

{up to 42 percent) took place,

This experiment permits us to draw two suppositions. That in the course
of the preceding five yeare there haed been eruptions of beleted big bud leading
to & noticeable infection of July plantings, or that prior to the July planting
the potatoes had already been censiderably infected by big bud,.

The question of the significance of July plaating, a& a radical means of
controlling the dissase, requires, therefore, futher experimental checking.
During the corresponding tests an immaculately pure seed stock material has to
be used.

The beneficial effect of July plantings upon potatoes grown from infected
tuberas has nevertheless already been sstablighed, WVhile tuber<big bud of
spring plantings reduces the ylield and the commerciel value of potatoes
drastiocally, it produces only & relative lowering of the yield of July plantings,
The characteristics of the variety appear distorted in July plantings as well;
thus, for instance, in spite of their large size, tubers are greatly deformed,
frequently misshapen, but their gross yield may reach 10 tons per hectare,

This radically distinguishes the development of diseased plants of spring and
summer plantings and clearly demonstrates the influence of ecological conditions
upon the development of the diseased potato.

Obgservation of the tuber~big bud of spring planting showed that even in
the early stages of the pbtato's development the virus remained in a latent

state and barely ascumulated in the tissues., Only in the blooming stage an
inereased reproduction of the virus took place, the tissues gained a noticeable
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degree of infection end external symptoms of the disease appeared simultan-
eously. Thus, in spite of the faot that the virus exists in the tubers from
the very beginning, the development of the disease stafts only after a long
incubation period which terminates in the blooming stage. The incubation
period of big bud depends in the stronpgest measure upon temperature, An
experimental deliberate infection of the tomato made in early June produced
external symptors in 24-30 days, while dﬁring an infection made in the third
week of July the incubation psriod of the disease was extendsed one and a
half months and more.

The late development of potatoes of July planting and the longer incuba-
tion period of b&g bud of tuber origin cause potatoes planted in July not
to show any external symptoms of the disease, The ab&ggeo of symptoms or
their very late development point to a latent condition of the virus and
its weak reproduction capacity and activity. If the concentration of the
virus ls limited and its activity ourtailed, the harm it will cause will
naturally also be Yow. Plante grown from infeocted tubers planted in July
show consequently & radical increase in yleld.

It is true that this clroumstance does not fres the germinated tubers
from the virus, Only the "depression® during the period of tuber formation
is lacking. At éubaequent spring planting the reproduction ocapaclity and the
activity of the big bud may prove high enough to cause severe Jnrection and
a strong redustion in potato yield. It is equally likely that a part of the
July tubers may escape the infection since the virus is not present in large
amounts in the tissues of the maternal plant and is unevenly distributed. The

solution of this problem reguires further special tests.

The sbove deata shows that Lysenko's method, provided July plantinge are
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kept up , represents a powerful means of increasing potato yielde in southern
regions that are distinguished by & wide spread of the disease, It is,
nevertheless, essential to point out that this method is not sufficient to
preserve all varietal qualities of the potato in cases where the tubers are
infected by the virus. The solution of the problem concerning the protection
of July plantings from big bud iz an actual problem and demands special
investigation. The eliminatlion of big bud on late July summer plantinges will
result in a rise in the potato yield in the south. The situation is different
with regard to varieties sensitive to crinkled mosaic. Observations show that
such varieties as Early Rose, for instance, sre subject to rapid degeneration
when infected by mosalc, not elone in the south but also in the central
oblasts, and not only in apring but alsc in summer plantings. The rapidity
of the procesnes of degeneration wvaries in different latitudes. It is lower
in the north, and higher in the south; in the central oblasts such varieties
suffer greatly also from mosaic, In this connectlon the problem of selecting
resistant varieties is important and should not be delayed, Ta still do not
possess early varietiss that are resistant to mosaic, They have yet to be
produced,

It is elso necessary to widen the work of selecting varieties resistant to
big bud. Here we ray point to the success achieved by the Scotch who already
possess varietios of potatoes resistant to the virus of leaf roil which
closely recembles that of big bud,

Te ourselves possess such splendid verieties as Lorkh, resistant to mosaic.
If on this basis new varieties would be produced, proving equally resistant

to big bud, the problem of southern potato growing will be solved, Varieties
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of tomatoes have already been developed possessing relative resistance against
big bug - these are the "shtambovie" tree tomatoes. The resistance of the

tree varieties is so far not too high but they represent good initial material
for the selector to start from. It 1s essential to determine the varietal
reaction of the potato to the big bud vi:ge and to segregate the most resistant
f;rms.

At the Kraénodar Vegetable Station we obaerved the planting of the peren-
nial wild potato - Solanum giberulosum. Plants of this species grew without
change on this lot for three y;ars and emong them were observed only a few
plants infected by big bud., Simultaneously, annuals growing at a compara-
tively ﬁlose distance from them, i.e, toratoes and peprers, were infected by
bég bud 60-70 percent. It is possible that smong the wildings there will be
forms whioh when hybridized with ocultivated potatoes will produce varieties
resistant to big bud. The significance of genetic work with potatoes has to
be propagandiged. |

Interesting experiments are produced at the Krasnodar Vegetable Station
by M. X. Rubashevekaia. She is testing the hybrid Brigitta X Solanum
boecense, of which two numbers (4-29, Kubanets and 19-51, Krasnodarets)
represent ultra-early varieties., The potatoes of these varieties produce easily
two ylelds in the south because the tubers eollected early from the first
barvest when planted in the s0il grow well without any special cultivation,
This offers tho opportunity of planting these varieties in periods which eseape
the infection by big bud. For this purpose the first gathering of the erop
is done in June and the second planting at the end of July. The methodical

approach to the working out of measures of controlling the ecologlical degen-

eration of the potato and the virus diseases of this orop should vary,
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Uinfavorable ecolojloal conditions are overccne by summer plantin; in conforrance
‘wibh Lysenko's methods. To overcome the harmful influence of virus diseases

on June plaﬁtinga resistant varieties have to be produced, In this case
additiohal methods may be used, specifically, chenical methods desipned to
ﬁesbroy the veotor, The utilizetion of effective insecticides egainst
Haulesthes obsoletus may have ;reat significence for annuel Solanums whioch

by the nature of their crop do not tolerate late plantings,

End of Article
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In Selskokhoziaistvennala entsiklopediia <
TAgriculturel Brnoyolopedia}. vol, § Q’b
Moﬁm. 1954; ) '

Transleted from the Ruasia;x by
"8« Ko Xonson
THE ORGANIZATION OF SCIENTIFIC-RESEAKCE TOEK
On POTATO GHOWING (ps 32)

Sctentificeresoarch work on potato growing in the USSR 1s conducted
by the VHIIRH (All-Union Scientific-Research Institute of Potato Economy)
and 148 network, The institute was founded in 1931 at the former Korenevo
Pototo Selection Station (village of Koremsvs, Ukhtomski region, Moscow
oblast).

Five zonel stations enter into this system of the Institute. They
are = thé Leningrad, linsk, Voronezh, Ukrainian, and Central Volga
stetions, Eanch ntation gerves its corresponding rone. The Noscow gone,.
the West and East Siberian zones, the For East, (DVK), the Northern
Caucasus, Trans-~Caucasus and Central Asie ere directly teken care of by
the Institute, .

The zonal stations in turn have their bases at state and collective |
farme which conduct practical work on potato growing in accordancs with
agricultural practices, and also take care of seed growing, seed testing,
mechanizetion, control of discase end storing.

The principal problems concerning methods in sclentific-research work
are solved by th'e scientific council of the VHIIKEe Problems of planning
and organization of work are subjected to consultations at the All-Union
Potato Conference which is called once every two years, 3Skilled cadres

of potato specialists are prepared by the VNIIKH ("aspirantura®)jpersonnel
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The organization of spientifig-researcheses
on the medium level is trained et spsciasl potato technicums, frequently
located at the zonal stetions of the VDIIXH. The lowsr osdres (approvers,
examiners, seed growers) are given special sourses arranged by the VNIIKH
- end at all zehal stations,
KRR RRE R RE RN
'End of artiole.
ARENEERANE IR R ERN
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Uspenski, E, rgr(stt
In Selskokhoriaistvennaia entsiklopediis

Tagriocultural Enoyclopedia}. vol. 8
¥oskw, 1934,

Translated in part by
8. N, Yonson
THE STORAGE OF POTATOES (p. 51-32) /o4
The rational organization for storing potatoes is of great importance.

According to data provided by the Go-pl_an. losses from storing potatoes

represented 12 percent of the entire yleld in the yeears 1929-1930. Accord-
ing to tests made by the VNIIKH, performed in 19831 and 16352, the natural
loss in weight during storage amounted to 7-8 percent, while during the
winter months it averaged 1 percent a month, inoreasing by spring to

2 perocent. '

Stored potatoes must be dry, healthy, sorted, not demaged by frost
and without rough mschanical injuries. Hsalthy potatoes, if properly
stored in warehouses in the fall, will not require any further sorting
‘during the winter. Different varisties of potatoes show a different
reactlion to disesse, and mixtures of varieties therefore i:nop. worse than

identical :
stored uniform varieties of potatoes, The largest percentage in loss is
inocurred tx;m the tuber disease - water and dry rot, The freezing of
potatoes during untimely ha_rvuting or inadequate transportation aids the
spread of disease,
‘ The normal temperature of & warehocuse should be kept at 1-3° without
drastic fluctuation, in moist air ~ olose to 85 percent. An adequately
equipped incoming-outgoing ventilation system serves (eside from the

heating, whare it is necessary) as hest and moisture regulator in storsge
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The storage of potatoes,

pleces, eaiy ﬁaing supplied from below and extracted from above, The bin

should not.it £illed over 1.6 meters.

There ars permsnent and temporary potato warehouses. Among the first

are tpooh_}_ storage pleces, traniit storehouaec, large railrad stougo

r— 3 e R

faoilities where the loading end unloading ie dons during the winter

et e,

{1illuatration 13), besoments, cellare, etc, To the second belong ~

- —

mounds ("ourt1i®), holes, ditohes, etos

Pemunent Itorehauus nust be egquippsd with bins having a gutv floor

— - - i o m——

that rises above the ground. The walls between the bins must also hawe

e —

douﬁl« gmheig The most suitable size of a bin is that holding om ORY=

R

loaa. Prior to loading potatoss in bins, the storehouse is diunfccbcd

- - - R

with sulfur, in the proportion of 20-40 g. of sulfur to 1 m® of the area
of the storehouse; lime is 2leo applied within, It is adviseble to add
to the lime same copper sulfate (1 part of copper sulfate to 20 éf lime).

Mounds ("burty") may be sbove ground and desp, Their depth depends

upon the lsvel of ground waters. The usunl width of a mound is 2 meters.

The height of an above ~ground mound is 1 m. and of a deepened one, 1.9,

045 ma, shaul& ba 1-1/2 m. Tho length veries &ccording to the need,

R

Vantilation &a by vertioal "3‘3; horigonte]l wooden pipes. The covering of |

& mound should protect the potatoes from t‘rauing. In the Central zone

of the ﬁSSR the covering consists of a leyer of 50 om of straw and 50 om

e

of earth (illustration 14). For the temporary storing of potatoes
e

(2-5 months), one may widen the mound to S-4 and over meters (if potato

i/

menufaoturing plants are available), The temperaturs within the mound or
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The storage of potatoes,

hole is observed by dropping thermometers into the ventilating pipes.

A rapid riee of temperature during the winter, of above 8%, points to

the boginning of rot among potatoom liounda or holes have to ‘be opensd

without delay in such omser and the potatoes transported into a cellar.

e ——

Considerable lossas ar® experienced in the transportation of potatoes,

The potato is & product not adnpbed to treneportetion, sinoe 1t contalnc

- e e eme

about 50 peroent. of water and eecily spoils in transit. %he loss of

ymng pntatosn in a trmportation 1asting 4-6 daya may emount to

B I T filinaiiatne

40-50 percent. wwrding t,o data furnished by the ¥SPO for 102820, the
losses in fall transportstion amounted to 12-14 percent, It is therefore
adviseble %o bring the potato areas ag e,lnha at possible to the points

of oonsumption and reduce reiiroed transportetion to o minimum.

EEEERERENEEF SRS

End of artiole,
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Virus disemses of potatoes cultivated in Armenia,
Akxed. Fauk Armianskoi SSR. Izv. Biol. i Sel'sk. nauk.
5:3330344, 1950. 20 Er4

Translated from the Russian by S.N, Monson.

Considering the economic importance of potato production and its conw-

siderable impairment by virus disemses, a study of the spresd of these >
disemses was undertaken by & survey of potata plantings in different rL v
gions of the republic. Surveys were made in thrae regions which differ - /Q7\6’
an
: [

ecological conditions: Echmiadzinsk, Stepanavansk ang Kirovakansk regions.

The results revcaled s congiderahle spread of mild mosaic, necrotic
moaai?, end diseeszs of yellows, Less prevalent were aucuba-mosaic and
gothic. In addition to the above diseases, observations includedéwnecrosis
of potato leaves and leaf roll of lower lezves affected bx necrosis,

Studies showed that the spread of virus diseases in the above three
regions differs. Diseases of yellows are more widely spread on low lands
(Fchmiad;insk region) where the percentege of diseased plants amounted to
2.0 ?o 2.6,_while in the mountainous region of Stepanavansk, it amounted
to 0.4 to 1.§€;;Wrinkle§ mosaic.(nacrotic) was found in low regions where
damage amounted to 2.3%} Leaf roll of lower leaves with necrosis wes also
tioreifrequent in low sections. Such diseases as mild mosaic (@2 injury) and
leaf nao?osis (6923 have & wider spread in high mountainous regions of the
repubiic,

In order to determine the relative impairment by virus diseases of the
different varieties of potatoes'tests were made at Eriven, on the former
experimental plot of the 4gricultural Institute, on the verieties Lorkh end
Ko. 34, as well as on the Leninakansk experiment field of tho same Instid

 tute, on the varieties Lorkh, Kalitinets, Yoltman, Sevan, Phytophthora=-

Resistant, Narodny, Imrkhan, and No. 34. The results of these studies
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2

proved that the varieties Imrkhan, Lorkh, Toitman, Seven are more affected
by ysllows. The pereentags among the above varieties wes 2 - 7, Yirinkled
mosaic affécted primarily: 34, Lorkh, Kalitinets, Woltman (3-@%3. Mild
mosaic was largely spread emong the varieties Imkhrasn, Lorkh, oltmen,
Kerodny, and Ho. 34, Leaf roll with necrosis was noted at Erivan only on
Lorkh, Leaf_nacrosis was particularly noted among the vario?ies Imkhren,
SBevan and 34. The varieties are listed in the order of thq/;;fectivity.

It is important/izreea that the potato variety Lorkh, substituted in

Armenia for many local varieties, suscumbs in some degree &r other to all

above listed virué disenses,

KETHOD OF "ORK

ning
Experimental work on determifg virus plant disesses was conducted in

the following mannery: 1. artificial inoculation of indicator ylants;
2. planting of tudbers of diseased plants in order to obs.rve the course
of the disease from year to year.

Young plants grown in vegetative vessels werc artificially inoculated.
Indicator-plants were: potatoes grown from seed, tomatoes, peppers and
tobecco. Inoculation was by Ffubbing in the juice of disemaed plants, as
well as through the hosteinsect of virus iiseases, the peach sphid. 1In
inoculating witnh juice, the leaves were crushed in water in & porcelsain
mortar, previously sterilized {or ten minutes, the surface of plants then
carefully smesred with the extramctod juice. Inoculation by insect was by
feeding the peach aphld on discased plants in small test bBubes; into the
latter young leaves of tested plants were placed for 2-3 days. Aphids thus

transferred infection aupon healthy plents,
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Disezsad tubers wers ;athered for planting from suburban zones of
BEchmiadein and Leninakan end planted in the second and third yesar on the
experimental field of the Agricultural Institute st Eriven. In addition

to tests made during the suomer, 8 record was kept i §§%5wggﬁ§ e tuber yield
P /ﬂ & y

from one clump.
Plants of apparent health were s8lso submitted to virus enalysis; first,
to act es control, secondly, to reveal the latent X" virus in them,
Below are published the results of the analysis among healthy plants
and those inoculated with various virus diseases,
TESTS WADE WITH HFALTYY POTATO™S: Leaves of healthy potstoss of the
variety Lorkh were taken from potato plantings of Erivan and Echmiadzine.,
Table 1 presents the result of ¥ anslysis in artificial inoculation
with julce of healthy plsnts. According to these figures, no infection was
observed a3 a rosult of the test. But in inoculating with the juice of
potatoes brourht from Echmiadszin, symptoms of the disemse appearesd in the
form of leaf necrosis and mosaic on potatoes, mosaic and fing §pot on pepe
pers, ipn addition te distortion. Control plants occaslionally showed symp-
tons of ths diseaze. This ciroumstance must evidently be sscribed to the
fact that our tests were mostly conducted without isolators. Vhen peppers
diseased with ring spot were inoculated & second time, the plants exhibited
>again the szme symptonms.
Inoculation of plants through the peach aphid showed that the disease
is not transmitted by the insect.
Virue obtained from & hsalthy plant was tested for resistance to tem-
perature and propeazation to identify it. The juice of the diseased plant

(pepper) was for this purpose submitted to a temperature of 60-70° for ten

minutes and both pepersS and tomatoes were innculated; uninfected control plants
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wers left.

Results revealed that the virus becomes inactive at 60)., Testing of
virus at 0,01, 0.091 and 0.0001 dilutione showed thet the virus bacomes
inective et dilution of 0.0001. Etudies of healthy potetoss lead to the
sssumption that the potatces were infected by the latent "X" virus {(Solanum
virus 1 Orgon), (K.Smith classification), elthough the temperature obtaeined

by us differed from the tempersture of insctive "X® wirus,

Table 1.

RESULT OF ARTIFICIAL INOC.LATIO¥ OF HTALTEY FLANT ¥ITH JI'ICE

Location Infested plants Ho. of No. of Symptoms of disease
where plants infested
specinen plants
wag taken
frem
potatoes 4 { ¥one
Gontrol 2 0
Tomatoes 4 0 None
Brivan Control 2 0
Peppers 4 9 " None
Control 2 0
Potatoes 3 3 Necrosis and Trying
Control of lva.; mosste on
ons plant,
Control . Hohe
» Tomatoess 5 3 Necrosis of lvs.
Echmiadzin Control 2 2 Necrosis of lvs.
Pepper 4 3 Hosalc, then ring
spot with Necroe
sis and drying of
leaves,
Coptrol 2 4] Kone
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NECROTIC MOSAICS

-

WRINKLED MOSAIC,

Virus disesses are rather prevalent in different ragions of the Armend
ien SSR. Typical symptoms of the dissnse are: mosaic, wrinkling of leaves,
necrosis, first along veinlets of lemves, then along the entire leaf, dry-
ing of lower leaves in upward direction, bare stems, and in the majority
of cases rapid doath of the antire plant. Analysis of potato viruses
were performed with spocimens of potataes/g:.gathered from the plot of the
Institute of Technical Crcps at Echmiedzin. The result of this snelysis

of disessed potatoes bearinz symptoms of wrinkled mosaic is submitted in

table 2,
Table 2

RESGLT OF ART 'FICAAL INOCULATION WITH JUICE OF "ISYASED POTATOES

(WRINYLED MOSAIC) and APHIDS~

JUICE APHIDS
Inoculated  Kumber of  Number of Gyuptons of Number of Hum er of Symptons of
Plants Plants infested Disesge Plants infested Disense
Plsnts Plants
Potatoes 3 3 Hoseic, leaf 4 4 Recrosés
necrosis, one of leaves
plant dried and stems
500N
Control 2 4] None 2 0 Bone
Peppers 3 3 M¥osaic and 2 2 Nosaic and
' leaf necro- lesf necro=-
eis sia
Control 2 -] Nons 2 4] None
' Glatinose 2 2 ¥ossic on new - - -
Control 1 0 3na - - -
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This disense is also treansmitted by juice and aphids. Repeated inocu-
lation with the juice of diseased peppers gove the sume results. Trans-
mission of the disesse by juics and aphids and the rature of external symp-
toms of the disease bring it close to necrotic mosaic, empecially wrinkled

mosaic, originating from potetoss infected with "Y" virus (Solapum virus

2 Orton, classification K. Smith).

In addition to tests of ertifioial inoculation, tubers of diseased po~
tatoes were planted to study the dsgree of transmission of a disease by
tubers from year to year. In the first year, i.e. the year of tuber gath-
ering, the disease sxhibited the symptoms desoribed atove. Results of_
tests on the development of wrinkled mosgie in potatg;iz.in the.scconj;ear
end the record of its yleld per clump are presented in tablsc 3.

Table 3

DEVILOPMENT OF SYMPIOMD Or WRIRKLED IOSAIC AND POTATO YILD

Average Yield
#6. of plants per Clump

Location of Symptoms of Symptoms in
gathering diseass in second year Total Producing Number of Weight */e

of potatoes firat year yield Tubers in grs.
Ersvan " Hesalthy Healthy 1€ 12 7 137 100
(tubers Plants Plants

obtained

from gseeds

Leninakan Mosaic, wrin- losalc, 53 38 4 34 25
klin; afadkve, wrinkling
aserosis, dry- necrosis,
ing lvs; bare dwarfress
stens ehlorosis,
drying;
bare clumps

Eehmiadein  Mosaic, wrine Mosaic 13 9 & 17  12.4
kling of lvs, wrinkling
necrosis, dry-~ necrosis,

ing of lve; dwarfness,
bare sters chlorosis, .
drying,

bare clumps
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In both forms diseased plants die soon, reducin: the yield consider-
ably. .Injary caused by the disemse is more severs from tubers abteined
et Echmiadzin than from those grown et Leninakan. In the third year the .
disense carried tho ame symptoms but the plants dried out sooner and d&d
not produce any yleld at all., Thus, tccording to results obtained from our
tests of artificial inoculation andplanting of diseased tubers, it may be
assumed that this potatc disease is typicsl of WM wrinkled mosaic.,

VIRUS LEAF ROLL .

At the plot of the Institute of Technical Crops at Echmiadgin a clump
of potatoes was discovered (1946) of the variety Lorkh, in appearance normal
and green, but with rolled leaves, especially upper, and dense follage. Ar-
tificisl inoculation of plants with the juice of this potato (and aphids)
revesled that the disense apparently belonged to necrotic mosaica. Results
are presented in ta-le 4.

ARTIFICIAL IEGCQIATiOﬁ WITHE TEE JUICT CF DISEASED POTATO(LEAF ROLL) AED APHIDS

JUICE PEACH APHID
Inoculated XNumber of Number of Symptoms Humber of Number of Symptoms of
Plants Plants Infestations of dis= plents Enfesta« Digesse
- 11 tions
Potatoes 4 3 Isal ne- 5 [ leaf necro-
crosis, sis, 2 plants
one plant dried;
dried :
Control 2 2 leaf ne- 2 2 leal necro-
' cfosia gis
Tomatoes 3 LI Necrosis 5 4 leaf necro~
of lvs. sin
Control 4 R none 2 t] ROME
Pepper 4 4 Mosaic & 4 0 None
les” ne-
crosis;
later chlor®
o8is & yreen
spots on lvs,
Control 2 ¢ Nons 2 0 Rone
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As will be seen from table 4, necrosis and mosaic &ppear as & result
of artificial inoculation by juice and aphids, Bepeated incculation with
Juice was mnde on peppers and tomatoes, as s result. of which ceorosis,
drying of lower leaves, mosaic and stunted growth were observed in peppers,
and on tomatoes @ stem necrosis, drying of petioles and defoliation.
According to its symptoms the disease may be regarded as necrotic mosaic,
The potatoes were eviiently infested by one of the "I" wiruses.

MOSAICZ NECROSIS, CHLOROSIS,

In addition to the above described diseases, we discovered several
varistions in diseases of potatces. Although they undoubtedly belong to
necrotic mosaics, their external symptoms are not aliks. These disessss
wers not submitted to artificiaml inoculation. The external symptoms, how-
ever; transmittance in the second and third yeers, as well ag the conside
erable loss in yield support the supposition. Yubers of diseassd potatoss
of the voriety Lorkh were gathered chiefly st Echmisdein from the plot of
the Institute of Technical Crops end planted at Frivan. In table 5 the
symptoms of disenss are described as gathsred in the first andrsecond

year; the average yield per clump is also indicated.
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Tablie &

SYNPTONS CF DISEAGTS OH ”L&KT 07THIE IR PLAXTIXNG
TUBERS PEOM DIUBASED PLANYS™

Byxptoms of Diseasy in Yotal Prodicing Semder of Waight  */,
Dizease Zud yemr L) tadera in gre.
Bealthy ' ‘Hoaziz end 18 11 g 24 190

necrosia on
some Tlants

Dwariness” Dwarfnass, 5 3 b 52 82
Besll lve. wosaio, eforzed

Light ehloro~ & dense Tolisge

sis, necrosis leafl roll

Dunrfrass, Tweriness, 4 2 4 61 T2
wosaic chlorw chlorotio,
oslis, necrosis  dense, szell
along velalets deformed ivs.;
nossic necroes

sie
¥osaio, 1i. ht Dwarfnoxs, g £ 2 12 11
wrinkliog, wssuic, ohlord
necrosis of osie, mecrosis
lower lvs.
Nosaic and Dwarfness, 10 4 3 17 20
necresls leathery ivs.

Aosordins to te le 8, the first teo diseswes reszemtle each other in thele
oxternal symptoms (dwsrfrness, deformmtion, leal roll, snd almost identical
reduction ir yleld). Leal roll rnd deformed follsge sppesr in the sgoond
yosr. Artificial ineculation ef bealthry sotmtoes and tnuxtaﬁn by the peach
tphid ruvatieﬂ that this disesss is trapsmitted by intcctt and Sppeers on
potatoes in the form of mosals, on tomstoes as leaf roll apd deformnd leaves.

Besults of expsrimsnte on the followlny two disemsss heavinz symptoms
of moseic and ascrosis indicate rsther sevsre injury snd lsss ir yield

{80°/.). In artifiziel inoe lmtio~ of Hicotiana glutimosa (Lean) with the

judice of & dissused plant, affectsd by mcsaic and li ht wrinkling o leaves,
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the glutinose produced mosaic with Sovere necrosis of lower leaves, begin-
ning with the Upper leaves, which led to P rapid death of the plant. Sime
ilar symptoms were ocbserved on incculated tomatoes, The tubers of the above
diueasedvplants, planted in}hu third year, produced plants with the same
syzmptoms but no vield, The study of four disocases of potatoes, indicateqd

in tabdble 5, leeds to the belief that they are all the resuvlt of infeation
by different genera (St;mms) of the "Y" virug, transmitted by juice and
aphida, wh1cy};;ti§%konsiderably. In necrotic mossics of diseased potad

toes, "X" virus was apparently present, in addition to " virus. Com-

bined action of the two virusosstrengthens the disease,
DISE SES OF T1T TYPF 07 YPLLO™S™

LEAF ROLL OF POTATOZS- In the Echmiadzin rsegion and famrs of Leninakan
and Erivan a disease is frequently net resembling leaf rol]. According to

d
authoritative data (1} the diseasge in%he secon /year shows symptoms of lea-

thery leaves, delicats and generally chloretie, ocoasionally becoming reddish
and violet colored because of the presence of anthocyanin in them. Leas
lobea roll arcund the cantral vein, infection Spremds upwards. The disesse
is not transmitted by juice but by aphids and grafting.

Leaf roll of ﬁotﬁtoas is recognized in literature As one of the nmost
sericus disesses, The disease discoversd by us resembles the above described
disexse, i,s, potato leaf roll,

In our test of artificial inoculstions with the juice of diseased po-
tatoes ne;ative rosults were obtained. Potato tubers from plents diseased
with leaf roll were planted on the plot of the Pxperimental orchard of the

Agrioultural Institube at “rivan., Seed stock was obtained from “echmisdein

020001-4
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for this p urpose,

Iate on the development of the disesse in the ?econd veer and the av-
erage yield from ons clump are presented in table €.

Percentage of ,lants wﬁich produced yisldz and the volume of the late
ter i;}e very low, testifying to the severity of this disease. In the third
year diseased tubers did nct produce yield &t all. The typical symptoms
of dizonse and degres of injury make it avident thet the above dlsseso is
potato leaf roll,

LEAF ROLL OF LOWER LEAVFS OF POTATOUS™

We stated in the beginning that in some regions in Armenia (Partiou-
larly lowlands), potate leaf roll of lower lesves is rather frequent along
the principdl vein snd that considerable spread of necrosis prevails on
foliagm. Teste in artificial inoculation of & diseased plant with juice
brought negative resvlts,

Planting of potato tubers, howesver, obtained from disezsed plante,
revealed that ﬁ;; disesse 1s strengihened in the secound year and reduces

the yield, &8 show in takle 7.
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Table 6

INFLURNCY OF LTAFP ROLL UPQY POTATO HARV' ST

106

Nos, Symptoms of Diseeage in Quantity of Aversge yleld
dicesses 2nd Year Plants per Clump
Total  Producing No. of Velght /e
yield tubers in grs.
} Heslthy Mosalc, ne- 15 11 € 84 100
erosis on
some plants
2 leal roll, dwarfness 9 8 2 4 5
chlorosis, chlorosls,
dwarfness, leaf curl,
leathery undersized;
texture moseic
3 Leaf roll, Chlorosis, 8 2 7 40 48
chlorosia, 1f. curl,
necrosis pink antho-
cyanin on
upper lvs.
Table 7
INFLULHC. Or LFAF ROLL UPQN POTATO YIPLD
Symptoms of Disease in Quantity of Average yiold
disense 2nd Year Plants per Clump
Total Produecing No. of Teight */.
yield tubers in grs.
Healthy mosaic and 15 i1 6 84 160
necrosis of
scme plants
Leaf roll dearfness, 5 3 5 86 66
of lower lvs. shlerosis,
nscrosis 1f. ourl,
necrosis

As seen abovs, the yield from plants affected by leaf roll is rel-
atively emall compared to the controcl In the second year the disease ex-

hibits other symptoxs.
tion of the wirus

Closcer study is required for the final determina-
and infective nature of the diseaso.
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FOTATCG 7ILY" 1In the past few years a potato disesase became widespread in
Armenia characterized by wilt, yellowin  of entire plant, and drying, bee
ginning with lowsr leaves. Tubers of disesned plente eppesred stunt:d.
This disense cnuses large losses in yield.

Ir order to detormine its nature, a test was made Ly dnoculating with
Julcs wilted arg hcalthy potato plants, specimens of which were brought
from Leninaken., Feppor snd tomate seedlings served ms indicator plants,
The test did not nuc;c;d in showing the infectiocus pature of wilt. But
it testified oncemore to the presence of the lstent X" virus in potatoes
breause oF the appearance of ring epot, leal, stem end petiole necrosis, in
places s‘unted grewth on peppers, and on tommtoes ,leaf ard petiole necrosis
in slight degree. Studies mede by X. 5. Sukhcv and A. ¥. Vovka (4,5,€)
established, however, that potmto wilt is of an infectiwe "stolbur” naturé,
transmitted to healthyyplants by certein epecies of clcedes and graf'ting.
On the beeis of data furnished by these authors, we bazan tests of grafting
under Erivan conditions. Braftings were made with peticles of wilted and
ebout to wilt potato planis on healthﬁﬁlantﬂ. The inoculeted potato ex-
hibited symptoms of wilt, as scen on ill. 1.

On an inoculated (by grafting) tomato the digence produced sywptoms
typical of stolbur. (111, 2) Thus studyof wilted and driad potatoes in
Erivan saam/éo confirm the stolbur nature of the disesse, although sdaia

tional experimenta &re required for finel conolusions.
CONCLUSIONS

A Survey of potato plantings and study of virus disesses in Armenia

resulted in the following conclusions:
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-

1., 1In different surveyed regions virus diseases of the typo of mild
mosaic, necrotic mosaics, yellows, sucube~-mosaic, gothie, ete. are spread
among potatoes.

2, Tests with artificial inoculation end planting of diaseased tubers
revenled the ldentity of wrinkled mosaic prevalent in Armeris with the eems
disesse described in literature. ¥any diseasus were identified pesi€sal
which in their external symptoms differ slightly betwsen themselves but
apparently belong to tho type of necrctic mosaics and are the result of
infection of potatoes by v.rious "Y" viruses.

8. Virus enalysls of apparantly healthy potato plante testifies to the
infectivily of healthy potmtoes by "X" virus.

4. Yellows were vstablished as leaf roll of potatoss, appearing with
typicel symptems of the latter disease, as descridod in literature. Plante
ing of disensed tubers revealed that this disease is transmitted from year
to year and severely roduces potato yields, occasmionally cansing its loss,

5. Leaf roll of lower leaves of potstoes with necrosis is ayparently
also & dissase transmitted through tubers, slthough for confirmation of
this stalement additional, detailed study is required,

€. Potato wilt distributed in mony regions of Armenis is not trans-
mitted by the juice of a diseased plant. Grafting of wilted and dried cut
potato plants, discovered in Frivan, eeteblished nevertheless, their infeo=
tive natore which resembles "bip Pud®™ of tomatoes.

Institute of Phytopathology add Zoology
of Acsdemy of Science, Armerian SSE
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KHOLODNYI, N.G.K.A, Timiriazev i sovremennye Transl. 106: Growth Substences,
predstavleniia o fitogormonakh, [K.A., Timiriazev .

and modern ideas on phytohormones] ¥oskva, 1946, 2 Y

34 p. 464.36 K52K m 1A

Translated from the Russian by Sxx¥xxMamzsax R. Dembo.

The study of phytohormones is one of the youngest branches of contemporary
plent physiology. Twenty six years ago, the year of K.A. Timiriazev's death,
it experienced the last stages of the original collection of exporimental data.
Based upon these data, & conception soon aroused of "chemiocal regulators" ip
Plant growth and development and & basic similarity has been discovered, fram /2%3
physiological point of view, between these substances and the hormones of -
animale. The most significant worke in this fleld whioh served as the starting
point for further close studies on plant endocrinology are the works of DZH.

Leb, G. Gaberlandt, A. Pral’ and others. They belong to the period of 1917-1921,
i.e., to the last ysars of Timiriazev's life, when news conesrning the newest
achievements of West European and American scilence scarcely reached our country
which has been out off by a blockade from abroad. Therefore, it is not sur-
prising that in K.A. Timiriazev's works we do hot find any references to these
first achievements of the new branch in phytophysiology.

But the scientific ideas, especially ideas on a large scale, which in-
fluence considerably the development of eny branch of science, never originate
spontaneously. Each of them has ite own more or less complicated and long
"Prehistory”, the period of mccumulating factual material and irdividual cone
clusions which are the necessary premises for the conception and development of

the new thought, The idea of hormonal regulation of living phenomena of the
plant organism elso went through such "prehistory". Long before its finel and

quite well-grounded formulation, wvarious assumptions, more or less probable,
were expressed. These assumptions indicate the’ fact that ths scientific

thought under the pressure of facts by whimsical curves, but consistently, makes

-
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its way towards this new idea, vaguely trying to guess ite ability of unifying,
elucidating and enriching the vast domain of various experimental data,

The beginning of this prelininary opoch could be attributed to the end of
the eightles of last century, when J. Sachs (1887) and ¥. Belerink (1888) al-
most simulianeously and independently from each other expressed the thought of
the presence in plants of physiologically active substances with a regular
function. M. Beierink arrived close to the canception of phytohormones in their
present meaning. Proceeding from his studies on the development of "tsesidii”
(gall) which originate in plants under the influence of cynipoids and othsr gall
forming insects, Beierink arrives at the conclusion that even in a normal mor-
phogenesis of a vegetating organism some specific substences should play an
essential role -« "growing enzymes", according to his terminology - which are
the product of life activity of the protoplasm of the plant itself.

It iz necessary to nots, that &nalogical thoughts, and considerably earlier,
originated, possibly, from Ch. Darwin who atteched great significance to the
chemical substances in plants as one of the factors of their normal end path-
ological morphogenesis. It is interesting to note that Darwin also arrived at
these thoughts by his observations with gells. He elso planned experiments
(but, unfortunately, he did not realize them) on the artificial obtaining of
these formatione in order to start this wey the experimental study of irreg-
ularity law. In referring to these thoughts of Ch. Derwin, X, 4. Timiriazevw
indicates (Works, volume VI, page 562) that they manifest the "outstanding
perspicacity" of the great biclogist.

This remark of Temiriezev points out that X, A, referred favorably to the
first attempts of the experimental study of the influence of various chemical
agents, including substances produced by the plant itself, upon the formation
of vegetative organisms. Tt aslso might serve as an sxsmple for those numerous
and alweys interesting ideas in which Timiriazev gave a critical evaluation to
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various directions of scientific thought end individual studies which prepared
the foundation for the development of the study of phytohormones. The epalysis
of these ideas sgeinst the background of the contemporary stage of our knowledge
about hormonal substances in the plant organism is of great interest for the
history of science, and is the basic problem of Timiriazev's interpretation.

It is necessery to keep in mind thet K. &, himself did not work sxperi=-
mentally neither on the problems which are directly connected with the problem
of phytohormones, nor even on those problems which were preparing the ground for
théir formulation. The absence of his own experiment could not, of course, be
replaced by any experiment of screbody else, and this circumstance, as we shall
soon notice, influenced many conceptions of Timiriegev in this domsin. Some of
them are, undoubtedly, mistaken; others require corrections. But all of them
reflect in some way the pecullarities of his brillient analyticel mind, his
passionate, violent temperement, his intolerant adherence to principles when it
comes to defending the basic conceptions of that scientifie, strictly naterial-
istic and Darwinistic idees which he gradually developed in &1l his works. That
fs why even the mistaken interpretations of this greatest scientist-thinker often
menifested positive influence upon the de_velo;ment of our science,drawing to 1t
new young scientists and encouraging them to concentrate their attention upon
those problems which K.A. himself was @able to solve, because they were not a
part of the basic stream of his own oxperinental studies.

Iz

The last decede of the nineteenth century and the first decade of the
twntieth century were marked by a speedy &nd fertile development of endo-
erinology of animals and of men. K.,A. Timiriazev who followed during his entire
life-time the progress of scientific thought and the S widening of our knowledge

in all branches of Biology could not, of course, ignore such an important
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achievenment, as the study of inner seeretion and of thes physiologiocel signifia
cance of hormones as the repgulators of life phenomena of the organism. In
articles which sunmed up the latest achisvements of gcisnce he often dwelt upon
the most important facts from this domain and sxpressed some ldeas, for inatgnco,
conoerning the role which the endocrine glands were able to plsy in the evol-
ution of organisms (Works, vol. VII. p. 462855 and others).

A8 a follower of Darwin, K. A., of course, sharsd Darwin's convietion in
the unity of the organic world, in the absence of principal quantitative
differences betweon animal and plant organisms, This is indicated in his chap=
ter before last, ocalled "Plant and Animal", in "The Life of Plants", Hers Tim-
iriazev, after having analyzed the basic funotions of typiocal representatives of
both domeins of organized nature arrives at the conclusion that "the difference
between plants and animals is not qualitative, but guantitative; in both the
same procesges ocour, but in one domein predominates one type of processes, and
in the other - another type of processes™ (¥Worke, v, IV, p. 296).

It was natural to spread this conclusion over the activity of the just dis-
covered, physiologically active, hormonal substances. If they are the permanent
part of every living organism, if almost every process in them depends, in some
degree, on same schemical regulators - the products of gecretive activity of cells
and of tlssuss of the very organism, then the question arises: Would it not be
possible to find similar phenomena in the domain of plants, do not plents possess
substances which are similar according to their genesls and to the activity, to
the hormones of the sniral organism?

There 1s no doubt that K. A, did discuss this problen and that he gave an
affirmative answer. We arrive at this conclusion based especially on one passage

in his lecture "The Historical lethod in Biology"™ (Works, v. VI, p. 174). Dis-

cussing the problem of the effect of the "reproduetive property” - male sexual
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cells - upon the maternal orgenism and pointing out the csuses of origin of so~
called xenyl, whose nature became clear only after S.G. Favashln discovered a
double fertiligation (the fusion of one male testicle with the testicle of the
gz ¢ell, and the other with the testicle of the embryonic pocket. K. A, writes:
"8t41ll less clear are the influences of the reprcducive property upon the more
remote parts of the maternal plant. Some scientists even reject them, but they
have no reason for it, taking into consideration all the experiments (for in-
stance those of Gil'debrand), especially since the discovery of hormones - sube
stances which develop in organisms and which cause orgasic changes from a
distance.

This remark of K.A. Timiriarzev is worth conslderation from two points of
view. Pirst, it indicates clearly that E.A., considered tho possibility of the
exiktence of hormones in the plant organism. Sscond, it once again indicates
the sciontific perspicacity of K.A. In this case he somehow puessed the origin
and development of one of the most interesting branches of the contemporary
study of phytohormones. At the present time there exist a series of works
which indicate, that in floral plants during the pollinaticn & certain amount of
hormones enter into the maternel organism. These hormones are formed by pollens
and pollen pipes, i.e., by formations which belong to the paternal organism and
that these substances influence considerably the growth and development of
sevoral tissues and crgaﬁa of the maternal plant,

G. Fitting, studying post-floral changes (which follow pollination) in
the flowers of orchides, indicated in 1909-191C, that some of these trensformations
are determired by the effect of the active substance which exists in pollens and
which is also produced by pollen pipees during its growth., Here belong, for ine
stonce, the postfloral growth of the svary and stigma and the thickening of the

gynoval {"ginostanii®) 1;9., the organ which wes formed in the orchid by means
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of fusion of the core with the stamen filament. This same factor affects the
transformantion of the coloring of pericarp ard, in meny cases, the 1ife cycle.
It is quite possible that all these phencmena are exp:lhined by the formation of
auximone -~ the most spread phytohormone in the vegetative world - from pollea
and fram pollen pipes,

later on, various suthors discovered the presence of an active substance of
the auxinone type in the pollen of most varied plants.

It is true, in all described cases until now,the source for phytohormone is,
spparently, not "the reproductive property” in the strict meaning of this word,
i.6., not the male sexual cell. But is it quite possidble that even the latter
introduces into the egp cell and into the surrounding tissues of the maternal
organism physiclogieally active selutions which are able to influence their
érawth, development and exchange of substances. The préblem of future studles =
is to examine more thorouphly all these phencmena and to elucidate their role in
the presesses connected with reprodvction. The physiology of reproduction is a
domain which has not yet been studied by our contemporary phytophysiologists.
Fers thoy are faced with e tremendous and most important task. The thought ex=
pressed by K.A. Timliriazev conesrning the produstion by the male sexusl cells of
hormonal substances capable of influencing not only the egg cell, but also the
c6ll elements of the maternal plant which surround it, will at the beginning, be
the gulding point for this work.

11T

In the developrent of contemporary study sbout phytchormones a very importe
ant role was played by the explorations consigned té orienting motions « tropisms =
of higher plents, The start for these studies wes made by Darwin's werk, "The
plant's ability to move”, which wes publishsed in 1880, This was the last important

research of the great biologist. It considerably influsnced further development
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in the physiology of motion and growth of the veretating organism. But its
significence has been underestimsted or wrongly evaluated for a long time. We
should dwell more oircumstantially upon the causes for this circumstance, in
order to elucidate the ideas and critical remarks made by K. A, Timiriazev, in
regard to this work.,

The Blology of the second half of the nineteenth century has been developing
during the victory of & new conception of nature, the historical and mechanical.
The historical principle was introduced mainly by the works of Ch, Darwin, the
mechanical conception reached much further, based upon the achisvements , wiki
hixxxxxizkanans in other brenches of naturel scisnces, especially in physics and
also in some branches of physiology, with his assigtancs. These bagic features
in the dsvelopment of biology during the indicated epoch were many times re=
ferred to by X.A, Timirisgev,

The role and the significence of the two mentioned principlea in the
science of nineteenth century wore, however, not similar, The historical method,
which has been so brilliantly displayed in the genial works of Darwin and which
.acquired Immediately & wide recognition, was nevertheless a comparatively new,
sllghtly tested instrument in understanding rature, end its further expans ion
often encountered on its road serious obstacles in the conservatism of biolo-
gical thought. On the other hand, the mochanical principle which had in the
paat considerable morits ss the source of gulding ideas in its research of the
rost variable phenomena of inorganic, and partly organic naturs, disclosed an
cbvious tendency towards the penetration into such domains of neturel sciences
where its rights were quite disputable. And while the historical direction in the
Biology of the nineteenth century was a factor whioh wag progressive in every
repect, the mechanical approsch began to play/gﬁmewhat reactionsry role as long
3 it checked the further development of this science and deviated it into the

wrong direction.
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Thus was the role of the mechanical prineiple at the end of the nineteenth
century in the explanation of plant physiology to which Darwin consigned his
last work. The predominating conceptions in respect to the motion of plants did
not excel the frames of purely mechanical schemes. The dislocation of narts and
of orgens of higher plants ceused by the effects of light, heat, weight and of
other external fectors was explained by the changes in growth and the tension of
tissues in the place of direct effect of these factors - based upon some physical
laws, The thought of the explorers in this line d1a not go further than the
primitive, nechanieal conceptions and did not consider the faots which indicated
8 more complex character of phencmena which occurred in the vegetaling orgenism.
There was no serious attempts to understand the nature of the strange "regul-
arity” of the ohserved motiona, to give 1t some kird of a scientific explanation.

Darwin approached the study of motion of the vegetative organism from an
entirely new point of view. For hig, in this 6oma1n; es woll a8 in all others
pertaining %o his special explorations, the leading point were two baszic ideas
of his evolutionary study, namely: theidea of the natural genesis - based on
selection =~ of all menifestetions of the edaptation of organisms to thes envire
onment and the idea of genetic relation between all tre representatives of the
animal and vegetative world. These relations are caused by the common conditions
of their origin and ere basicelly similer in their structure and physiological
processes. These two ideas fully determined the general direction of Darwin's
work in regard to the mobile capacity of p’ants, 0On one hand, Darwin tried to
explain the ways of evolutlon of this capacity starting with its simplest mani-
fesgtations common to all vbgetative organisms and ending up with the most
specialized manifestations which carry in them 21l the signs of adaptation re-
actions. On the other hand, Darwir simed to prove, by means of physiological

enalysies of the most varied moverents of vegetative organismg, that in some cases
these noverments, in their camplexity, are not inferior to the movements of
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jower animals and, consequently, could not be placed into the frames of those
simplo, mechenical schemes which satisfied Darwin's predecessors and contem-
poraries - gpeclalists on plant physlology.

These two problems were successfully solved by Darwin: the first - by means
of genetic correlation between all the forms of motions with its complexity
whose wide spreading in the vegetative world has been dstarmined by Darwin hime
gelf; the second - with the assistance of a series of fine experimental surveys
which disclosed the space differentietion of the semsitory end the motor functions
in various orgens of many plants, Finelly, a deep ecological analysis snabled
Darwin to elucidate in his work, ss in his othor research, the winding end
climbing plants, the certain adaptability of many motor reasctions in many higher
plants under observation; and based upon this, to give a satisfactory exp.lanttion
of their repularity, so miraculous at the first glance.

The work of Darwin, in its general direction and in its specific com-
elusions, differ from the esteblished opinions of the ma'prity of botanisis, -
physiologists of the nineteenth century. Therefore it has been received une
friendly. The head of the German school of phyto-physiologists, iU, Bachs in
his "Lectures on Plant Physiology", published in the yesr of Darwin’s death
{1882), in explaining why he never mentlons the works of Darwin on plant move=-
ments, writes: "I am sorry that the name of Charles Darwin is written at the
title. The experiments which he describes are carrled out without competence and
ere poorly explained, and the good which is slightly mentioned in the book, is
not new". Sachs elso gave a negative criticism to the orienting motion in the cir-
cled nutation.

Sachs 1imited himself to the open criticicm of Darwin's work without trying
to explain to the reader how he explains the mistakes of the author. Another

great German physiologist - IU. V¥izner - appsared already in 1881 with a more
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~ ciroumstantial criticism whioh he tried to verify by his own experiments. Tn-
like Sachs, Vizner does not hide the ideoclogical motives of his atiitude to
the criticized work. For "sound ratural geience”, according to his opinion,
the natural secientific explanation should coincide with the ™mechanical®™, and
many puzzling phenomena in the movement of vegetative organisms could be summed
up to simple mechanical processes,

That wes Timiriagev's attitude to Darwins research on plant movement? 4
basie purely evolutionary position of these exploratious stimuleted in him a vitsl
admiration end spprovel, Ee diecussee it circumstantielly in the last chapter of
hie book "Ch. Darwin and his teachings". K.A. glves a positive eveluation of
Darwin's idea on the origin of various types of motion {rom the cirele nutation.
According to his opinion, the question arises, whether the circle nutation coupd
be considered ag an autonomous phenomenon {thus was DNarwin's point of view) or
it is based upon the effect of a sum of exterior factors. F.A, writes further that
‘Varwin's unquestionable great merit is thet he discovered meny phencmena whieh
were not even suspected before™., Which are the discoveries of Darwirn to which
Timiriazev is referring, we shall learn fron his other book - "The Life of
Plants" where we read the following (Vorks, v. IV, p. 212}: "The idees of
botaniste concerninug the correlation botween the growth of the organs and exe
ternal influences should hecome more cemplex after the ocutstending, most
originel explorations of Darwin., He proved thaet the place of the effect of the
external stimulator and the place where this effect is manifested may not co-
incide some tire". Turther, he discusses Darwin's experirents with beheaded roots
which cease to resmct upon the effect of gravity and with the sprouts of grain
which, after the darkening of the tope of their coleoptiles (festhers), loose

their capacity of turning towards light".
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Thus, the entire content of Darwin's work concerning the plent movement,
including those divisions which were rejected by German physiologists, has been
highly evaluated by K. A. Timirierzev. Nevertholess, this uncorditional approval
wow mixed with the feeling of bitterness in regard to one unsuccessful thought
of Derwin or, 8s it would be more correct to put it,« Darwin's tendency of
upderlining all those peculiasrities of plant movements which indicate the im-
20854b414ty of a simple, mechanized explanation, and which st the ssme tinme
enables us to compare the motor resotions of the vegetative and animal organisms,

Whers are the roots for this bitter feeling or dissatisfaction which dark-
ened the slncere admiration which K.A. had for Darwin's work concerning the
notor capacity of plants? We may indlcate two sources which nourished this
fesling.

in x&hé Life of Plants®, direotly close to the passage which we just quoted,
in whioh Timiriafev—evaiuates highly the "brilliant and originel" experiments of
Derwin with the roots and coleojhiles of grains, the suthor writes the following
(Works, v. IV, page 213): "Thege factors were sufficient to assume at the edge
of the root, of the grain feather, the existence of some special sepsitory
organs which tranemit to the plant thelr impressions and cause their deformation.”

Thus, according to Timiriszev's opinion, these experiments of Darwin with
the roots end colecptiles served as the guiding point for that direotion in
plent physioclogy which at the beginning of the twentisth century reached its
highest development, especielly in Cermany, where it was named "the physiology of
stimulus” (Heizphysiologie). In the foreword to the English edition of "The
Life of Plants" (1912) K. A. Timiriezev, speaking of "this contemporary flood,
quite dangerous", of this new direction, indicates that it is accompanied by
tdigeased tubers in the form of neovitalism and phytopsychology with its

patural result - onti-Derwinism® (Forks, v. IV. p. 43).
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# cannot deny that the new factors which were determined by Darwin were
widoly utilized by tha_ idealistically minded followers of the physiolo.y of
irritability sad "phytopsychologista™ for the conflirmation of their vitalistio
and anti-Darwinistic oonulusions. Theon the question arises: is 4t posaible to
make Darwin responsible for these conclusions? K. i, Tiniriazev assumed, un-
doubtedly, thet Darwin is partly responsible for this feult of the origin of this
‘ unheaithy directicn of the phybtosoological thought. He expresses this thought in
his article "The year of sum up and of aoniversaries {[froz sciestific chronicles
of 1908)". Here, mentioning the fact tiat the Jypothesis of pangenesis dis-
puscod by Darwin is starting to bo outmoded, Timirlasev writes (Works, v.IX, Pe
112): "nfortunntely, this can not e told about his Pinel words $n his last
work™s 'The motor ability of plants.', whieli Le would reject himself as ke did re-
Jeot his penpgenesis. They had a bad influence upon meny botanists inclucding his
son and co-worker on this retearch - irancis™.

"In these words, - continues Timirimzev, - lerwin expressed the wrong
thought that the root ed,e in & plant could be compared So the braln, because
by removing it, certain deformatious do not ocewr or do not ococur drastically.
This metaphore (which does not find sny anulogy in the animal organism) was
contradictory to that basic iden of Darwin which encouraged him to concentrate his
entire scientifio activity upon plants, since in them he was able to voint out the
‘existence of saloctivity without the presence of conscience”™, This "unhappy
motaphore”, writes K. A, further, appeslec to the Geyman botunists. "A serles of

German botanists tried to develop the thoupght of Darwln concerniug the root

conscisnce (underlined by N. KH.); from here originated the study of sensitory

organs in plants and, finally, of its soul®.
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4 little bit further (page 114) X. A. again returns to this question:
"botanists, V- he writes, - without any reason, try to find instead of the
strictly sxperimental method, some psychological parailela, absolutely une
founded, empty puesses on "memory” as the basic property of the organized sube
stance, the capacity of the plant to "study" and to act accordingly with the
acquired knowledge, on the growth of some organs from the "root brain": guch
example is not even mentioned with animals',

Thus, sccording to K. A. Timiriagev, the work of Darwin concerning the
motor capacity of plants, not only contained factual material, later utilized
by the phytopsychologists for their purposes, but elso gave them an ideological
suj:port in the form of "; thought on the root conscience”, which, of course,
could easily be developed ss the thought on plant’s soul,

In summing up all the ideas of K, A, Timiriezev, concerning Darwin's work
on plants® motor capacity, we ses that K.A. swhile considering the great
scientific value of the sxperimental date and basic conclusions of this work,
insisted at the sams time upon the fact that this theory is based upon a mis-
teken thought which was the guiding point for the development of phyto-
paychology.

Then the question arises, how well founded is this "accusation” sgainst
Darwin by his convinced follower. A close study of Derwin's work concerning the
motor ability of plante leads us to conclusion that this acousation i3 based
upon a migsunderstanding and that there are no bases to consider Darwin beizig
responsible for the mistakes of the phytopsychologists.,

Really, let us analyze the final words in Darwin'’s book which, according
to Timiriazev's opinion, "had such & harmful influence upon many botanists®
and served as the guiding point for the development of the tsaching of the soul

of plants., Here it i=: "It is hardly an exaggeration to say that t he root edge
which has the ability of directing the motions of the neighboring parts acts
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like the brain of the lower animals which is located in the front of the bogy
which perceives the Impressions from sensitory organs and which direct various
motions”.

We see that not a word is hers msntioned about the "root conscience”. But,
may be, thia‘thought was expressed by Darwin in some other part of his extensive
works? But our search would be in valn: nowhere and never did Darwin insist upon
the thought that the root or some other part of the plant possesses "conscience,"
It is hardly possible to read thet thought "between the lines" in the concluding
words of his book. Studying them quietly and objsctively, without any prejudice,
we will not find there anything, except the intention to prove that the movement
of plants eccording to their peculdarity of interior "mechanism®, according to
the degree of differentiation and complexity of physiological phenomena con-
nected with them are not inferior to the motions of many lower animals that
possess & central nervous system in the form of a primitive brain. Such in-
tention is quite natural, if we recsall that, according to Darwin’s words (see
his autobiography and the letter to A. DeCandolle of May 28, 1880) he alwaye
enjoyed "lifting the plant to a higher level of the organic ladder”. FEach new
fact which indicates such a possibility, according to Darwin, proves the con-
sanguinity of all living organisms, the basic similarity in their construction,
the unity of roots of the entire organized nature and, therefore, should assist
in the victory of Darwin's basic prineiples.

How did it happen that such an excellent student of Darwin's works, as
Timiriazev, who understood better than any other scientist the spirit and the
sssence of Darwin's teachings, made such a mistake by attributing to Darwin - in
& problem of greatest importance « a thought which the great teacher newer even

expressed?
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In order to reply to this question, we must remember that the remark cof-
cerning Darwin's "wrong thought", by which he attributed congeience to plants,
was expressed by Timiriazev at the pick of his argument against anti-Darwinists,
nec-vitalists and phytopsychologists who often borrowed ideas from Darwin's beok
for the bensfit of their mistaken opinions. Darwin's "unlucky metephore®, as
Timiriszev calls it, - the comparison of the root edge with the brain of lower
animels - was for them a real find: Phe brain is considered the organ of
phychological activity! This seemed zo convineing that Timiriazev himself shared
the point of view of his adversaries. Teanwhile, as we shall see, he could easily
disarn them by referring to snother of barwin's remarks. This remark has direct
relation to those experiments with roots and coleoptiles, and proves irrefutably
that the thought of the preat biologist was directed not towards the attempts
of explaining the movements of vegetative orgaha of the psychological plant
activity, but towards the purely materialistic 1dea$ which later on received ex-
cellent confimation in the works of a series of authors who continued this to-
search of Darwin already dur ing our life time - in the twenties and thirtiesof
this century.

Lat us ses, what was Darwin'’s real point of view, His experiments with
roots and with coleuptiles of cersals proved clearly that from the tops of these
organs "gome kind of influsnce” is transferred into the zone of its growth., This
influence causes the organ to turn into some direction during the effect of var- |
ious external factors. What is the nature of this influence? If Darwin would
turn to the trend of thought of phytopsychologists, he would pay attention to
analogies with the reflex of the nervous stimulation in anirel organisms and,
maybe, to even more risky comparisons with the simplest psychophysiolopgical Pro-
+ cesses. e don't find in Darwin anything of this kind. In discussing the more

pronounced facts of the reflex of the "influeace” - in sprouts of canary geed -
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Phalaris canariensis - Darwin indicates that "thess regults, cbviously\, cause us
\
to sssume the presence of some substance in the uppsr part (ccleop‘tiles)\, upon

which lig,ht affects and which transfers its effect into the lower part”'. \\
\

Notes Ch. Darwin. The Power of Novement in Plaats, 1880, p. 483 (London).

Thus we gee that the niraculous influence of the upper part oft, éolaopt\"ilos
which is sensitive to light upon the lower zone of the growth of th& ‘s_'amz organ,
according to Darwin, could be explained quite simply - by the spreading from the
top of goms substance, This brilliant guess found its confirmation tin a series
of experimental research after forty years. It became evident that the\oaloaptile
edge secretes phytohormone - suxin, and its distribution in the vegettatlve\\\
tissues affects the motor reaction - the bending of the organ into s;’-.‘om dir-\
ection. This discovery gave a mig,h!? impetus in the development of t{be antir?

contemporary phytoendocrinology. .q ‘,\ _

parwin expressed his sssumption only in applying to the coleopti le Phalaria.
But is it possible to doubt that for other organs which he examined,! 3.nc‘.luding
roots, he would look for another explenation? The movements of all t}:tse organs
represent & full analogy with the movement which is observed in Phalags sprouts.

Tt is evident that it is possidble to asoribe &o Darwin the tandency to
phytopsychological thoughts only by ignoring {conscientiously and anconscient-
fously) his resl points of view, strictly materialistic which found its ez~
prsss‘ian in the remark eoncerning the substance which regulates the effect of ex-
bema.l fectors from one part of the plant linto anocther. |

We could hardly suspect Timiriagev in a conscious distortion oi‘ Darwin's
real points of view, Timiriazev simply d1@ not notice the thought of Darwin, so
occasionally mentioned, concerning the phenomena which cccur in the coleoptile

during the phototropical stimulus. Any new thought has the necessary effect only

4n that case if the ground hes been prepared for lts correct understanding.
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There was no such ground for the understanding end further development of Dar-
win's idea during his 1life time nor during the succeeding decedes. This is
verified by the fact that even those explorers who repeated Darwin's experiments
(Vizner, Rotert, Pitting and others) did not pay any atbention to his brilliant
thought. It did not correspond to the "spirit of the time"; the end of the XIX
and the beginning of the XX centuries were the periods of flourishing of the
idealistic physiology of stimulus. The representatives of this flourishing of
the idealistic physiology of stimulus, The representatives of this:direction
neturally sought and found in Darwin's work only the item which waé contributing
to the development of their points of view. The ™metaphore of the root ﬁ}ain“
wag helpful in their requirement and did not contribute at all to the maéer;al-
istic idea concerning the substance which support the physiological eonn&%tgon
between various parts of the plants, &

llavertheless, neither the followers of the ideolegical physiology oé\gtime

\ ;

ulus which tried to explain the motor reaction of plants based upen the daﬁg of\
nerve physiology of animals, nor the phytopsychologists were able to utiliz;\ |
Darwin's "metaphore™ in order to strengthen their teachings. It soon became known

that gome parts of the central nervous system of animals heve the funoctions of

t
1

endoorine glends, The brein appendix, or hypophyte, of vartebratus?produces Y
hormone which regulates the growth of animals end, consequently, ac;ording to
its physiological significance represents some remote analogy with the root edge
or with the coleoptile tip of cereals. Thus, Timiriazev's argument which in-
. dicetes that in the animal world we do not know any exemples of brain effsct upon
the growth of an organism,
‘ Referring to the problem of Timiriazev's dissatisfaction to Darwin's work

concerning the movement of plants we may say here that this fecling was nourished

by the incorrect idea on the significance of Darwin's few experiments and con-
clusions in the domein of plant physiology. '

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4
Kholodnyi 18 Transl. 106.

Another reeson for Timiriszev's duality towards Darwin's experiments over
the movements of plants is closely connected with that peculiarity of Timiriazev's
soientific points of view. As the typical son of the nineteenth century which
Timiriazev, along with Bol'tsman, called the century of Derwinism and of mech-
anfieal understanding of naturs, Timiriezev himself was inclined to overestimate
the significance of the latter, the mechanieel principle in the development of
bioclogy and especinlly of plant physiology. This characteristic of K. A.

individuality
scientific MAYGuEIXEy explains to us that prefersnce which he always gave to
physiological processes, at the expense of chemioal methods and models. In hig

own experimental research Timiriarev was first of all a physicist.

Note: "Physiology, = writes K.A. in his lecturss "The Historical Method in Biol-

ogy, - is only the physics of living organism#" (Works, v.VI, p.4l).

This characteristic of Timiriazev has been bluntly expressed in his‘gttltuda
to the physiology of the movements of the vegstative organism. Hers he also was
inclined to the physical model of the surveyed phenomena, The perservergnce by
which he defended in this field any attempt of "mechanical explenation™ of the
physiological processes was intensified by ths realization that here the mat;:
erialistic end Derwinistic idems concerning the organic world are throataned.‘
According to K.A.'s opinion, the rejsction of mschanical ideas in this domain of
plant physiology would support the vitalistie theories. In the forﬁword to his
"Life of Plants", (1912) of the English edition Timiriazev writes: "I guspect
that many among my botanical colleagues will find some ideas of the zeveath
chapter out of date, but I must tincerely admit that the reference to the sound

ldeas of Nait (Knight?) or DeCandolle » Diutroshe or Hofmsister 1s desirable during

1 am conw-

the apreading of Reigphysiologie which could become quits dangsrous,
vinced « he says further - that the models similar to those suggested by

DeCandolle for the explanation of the phencmenon o heliotropism or by
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fiofmeister for pgeotropism, of course, if applied to the growing requirements of
science, would renew the study of the mechanism of growth to the promising re-
search®, (TWorks, v.IV, p.22-23). And in confirmation of this point of view K.A. -
refers to the authority of the physicist G. Thompson who insisted that "ewen in
the higher scientific spheres" the mechanical models are a powerful instrument
for research. .
Thils oénviction which he borrowsd from the physicists on the powsr and ths

prospective of "mechanical models™ was the reason by K.A., defended in his

chapber "Life of Plants", which discussed growth and tropism, actually ine

sisted upon the points of view which occupied a solentifie position during the
first half and the middle of the nineteenth century. DBut at the same time he

was unable to realize that these old attempts of mechanicel explanation of
tropisms is impossible to reconcile with the new dets in this field found by
Darwin and by his followsrs. In order to overcome this inner contradiction, it
was necessary to reject the primitive schemes of Hofreister, DeCandolle and
other pioneers in the physiology of movement of the wegetative organism., But,
a8 we already pointed out, rejection, according to Timiriazev, would msan loosing

the position to the foliowers of the idealistic Ref:iphysiologie. He was unable

to foresee that the science of the twentieth century will find a third road, that
the problem of tropisms would be solved neither by physies nor by the physio-
logy of stimulus, but by chemistry and by plant endocrinology, according to
Darwin’s essumption about the exibtence of auximone,

The realization of the imposelibility of applying old mechanical schemes
to the growing requirements of science which was based on Darwin's discovery in
the field of tropisms was, from our point of view, the second source for

Timiriazevts dual attitude to these discoveries,

E. &, Timiriegzev dled just a few yoars before that drastic change in the
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development of the physiology of growth and mcvement of the vegetative organism
which ocourred around 1925. Then the question arisec: How would X,A.'s attitude
be to this great event in the history of plant physiology, which svaluation
would he give to this new hormonal theory of tropisms and to the entire doctrine
of phytohormones which within 15-20 years developed into an indepsndent departe
ment of phytophysiology and biochemistry with wide perspactives both in the
domain of theoretical prodlems and in the domain of practical applications.

We have already seen with which kind of interest X,A. followed the develop-
ment of animal endocrinology and which hopes he connectad with the possible
spreading of the doctrine about hormones upon the vegetative organism. The
first steps in plant physiology into this new direction, interesting data obe
tained by Fitting, Gaberlandt, Ieb and others befors 1920, did not receive his
attention and, possibly, wafe unknown to him. But we should not doudbt that fur-
ther achievements in this young science - phytoendocrinology - which led to a
radical recsonstruction of our conceptions concerning the mechanism of orienting
plant movements would stimulate in E.A. his usual enthusissm and hot approval,

Reaily, the first and natural result of this reconstruction was the

cemmbling of Reizphysiologie, the physiology of stimulus, so hated by K.A. The

wide domain of phenomens - the entire dootrine on tropisms, from where the
physiologists of this direction drew the material for their speculations, re=
coived an entirely new and strictly materialistic interpretation. Analogies
with psychophysiological processes in animals became now impossible, and the
complecx ideology and terminology of the prsvious physiology of tropisms be-
cams absolutely unnecessary. Instead of attributing various forms of sensi-
tivity to the top of coleoptile or to the root edgs, we now speak about the
production of auxin in these organs; instead of referring to means of moving

"irritability” or “stimulus" from the sensitory zone into the motor zone we
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will examine the ways and meang of the auxin spreading in the plant tissues, ete,
The real nature of the phencmenon whioh has been called "psrception”, or
"pertseptsii® became clear. It became evident that the external factors (1ight,
gravity and others) during their effect upon the vegetative organ causes in the
living tissues of the latter an electrical polarization. This slsctrical polar-
ization causeg the change in the growing hormone into any direction, depending on
the direction of the light energy or the tracting power, eto. Changes in the
growth of some parts of the organ which are hidden in its motor “reaction” come
to the mechanisn of auxin effect upon the growing cells., The spesd of the growth
of these cells in some plants increasos the concentration of this substance, &n
others - decreases,

This basic chenge in our conceptions about the nature of tropisrs and the
growth of plants according to their tendencies correaponded to the general dir-
ection in the thought and seientific conception of K,A, Timiriazev. Fe would find
satisfaction in c&ncrate materialistic schemes and models which enable him to re-
duce complex phenomena of the living organism to more simple physico-chemiocal
processes. It is now, that t he physiology of the growth and of tropisms finally
found its correct road bestowed upon us by the classies of natural sclences of
the nineteenth century with Darwin as the head. Timiriazev always aimed to that
road, Could we doubt that he would greet with great joy this historical event?

Darwin's research on the movement of plants were the first attenpt to
approach some basic problems of Phytophysiology by ideas and methods of the
evolutionary theory. As we have already ssen, this nttempt of the great hiologist
to elucidate the origin and the development of the most varied movements of the
vegetative organism fran/;gztorical point of view rsceived Timiriazev's high
evaluation,

During the succeeding decades, the evolutionary ideas elowly, but firmly

penetrated also in other dhvisions of plant physiology. The evolutionary trend

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



)

s

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4
Kholodnyi 22 Transl, 106,

in the study of phytosynthesis and of plant breathing nchieved high success,

- Phytoendioronolouy which originated {n Derwin's work on plant movenent sannot

/
st&nd/aside from this penetration of evclutionary, Darwinistic ideas into the

phyﬂioloby of the vegetative organism. 1In Darwin's doctrine, it may find necessery
/

points in solving contradiotory problems of principle which spring up with the
-
'grawth of solence which gradually embraces nore problems. Science should make use

of this doctrine in seleoting ways and methods in colving its problems.
{f It is possible and necessary to consider the problem of the initiation of
honnonal substances in the vegptative organism from the evolutionary point of

/i
<view. Ve know that the chemical peculiarities of every living organism are causad

by natural gelection in the same macner as ite morpholegical characteristics, In

" our caso, various organical compounds which originate in the edchange of substances

’(? in emall quantities are the naterial for the productive activity of selection.

Among then we may differentiate useful, harmful and indifferent for the orgenism.
The chemical nature of these compounds changes gradually depending upon external
and internal conditions. Hetural selection, while being active against that back.
ground, nust strengthen thoge changes in the processes of metabolism which are
followsd by the production of useful physiologioally sotive substances,

in considering from this polnt of view the inmitiation and the developrent of
sprouting substarces, it is not hard to ses the process of their gradual complicatio:
and perfection - u- to the production of those chemical instruments whéch act
accurately and quickly, like auxin, heteroauxin, vitemins and various other
physiclogically active compounds with regulatory function.

The problen of the causes for the wide spreadiag of auxin in the vegetative
world requires svecial attentinn. It is interesting to observe that a great emount
of other biologically ective substances which are formed in the cells end in the

tissues of plents, for instance, all known vitemins, are of gcreat significance alsc

in the 1life of animals. Auxin does not belong here. The few data which exist in
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jiterature and which indicate that auxin regulates the early steges in the-de---
velopment of some vertebrates are seemingly erroneous, Other surveys which
deserve more confidence determined that this substance does not have any
physiologicel effect upon the growing eslls of typical animals and it is ncf
formed in their body as the produet of their own metabolism. Auxin, which could .
be always found in the urine of the hmanv and of herbivorous anirals, penetrates .
into their organism through the vegetative food and without being exposed to
changes, secretes through the kidneys. This is, seeningly, the fate of hetere
euxin, which is secreted by the bacteria of intesting microflora and which d'oes
not manifest any influence upon the physiologieal processes in‘ the organism _of .
animals and of humans.

Thus suxin is a spscifically vegetative substence with a regulatory
funetion which is widely spread in higher plants. In some respects, auxin,
sonsequently, represents something analogous to thlorophyll, which is a specific |
vegetative pigpent with which it is sonnected in i*s genesis. How is it
posalble to explain from evolutionary physiological point of view that clroum-
etance, that suxin acquired a great physiological significance only in the
world of higher plants, while the organisn of enimals ie indifferent to 1t?

In order to reply to this question we should discuss the differences be-
tween the typical plants and animals. This topic often attracted Timiriazev's
attention. If we sum up briefly his idez{s in this fleld and also what could be
found in other great biologists of the nineteenth and twantieth centuries, we
arrive at the following:

The basic disbtinction between typicel animals and plents “consists of the
fact that & plant, being connected with the substratum, aime to develop the
most possible surface in 1its continuity with the envirorment from which it oba

tains food, while the animal, forced to move in search of food, on the contragy,

aims to the msxinal deorease of his surface, Lo the decrease of the size of the
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body end to the formation of parts which contein orgens important for survival".
Note: M. G. Kholodnyi. "Darwinism and evolutionary physiology™ Publ. Arm. filial
Academy of Seisnces USSR, 1943, p. 42,

This basic distinction between the typical reprssentatives of two branches
of organic nature, far divided from each other, determines their other morphol-
ogical and Physiological peculiarities. As td the higher plants, the immobile
adhersnce to the substrate which does not permit them to move in space in toto
limits their movements by bending their parts and orgens. These limited move=
ments acquire more significance, since only with their assistance is the plant
able to distribute its parts in the envirorment most regularly, i.e., in & manner
to fulfill its life function., As it is Enown, these movements are divided into
turgor movements, or variation movements, and growing or nutation ones. The
first ones are observed in leaves which accomplished their growth and in some
parts of the flower. The second ones are spread more widely and are intrinsic to
all organs of higher plants which have the capacity of growing.

An importeant role in the 1life of higher plents are playing tropisms, i.e.,

the growing movements which direct their parts in & specific manner in relation
to important external factors - light, trective power, humidity, heat, the cone
tent and concentration of nourishing substances, or of harmful chemical com-
pounde, ete. in the enviromment. The mechanism of these movements has been
clarified quite fully at the present time. As we already mentioned, they are
based upon the ability of living growing tiseueg of plants to react upon the
effect of physiological polerization, i.e., the emergence of some difference in
the potentials in the direction of the effect of the external factor, Auxin
pogsesses the capacity of transferring to the direction of the growing potential,
Accunuleted in specific parts of the growing organ, directed by extornalvpower,

this substance causes hore the acceleration and the retardation of growth
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depending upon the nature of the orgen and upon the reached concentration, As
a result of this process, = bending originates which has any direction related
to the factor which scts cutside.

of all physiologically active substances, known at the vresent time, which
are produced by the c¢ells and tha tissues of higher plants, auxin, it seems,
possesses in hipghest degree the ability of diffusing in the growing tissues ¢n
the direction of the electrophysiological gradient. This explains the factor
why natural selection abttributed to it the role of the prineipal chemical rege
ulator of growing phenomens in higher planks,

If we now turn to typioal animals that possese the ability of free movemsnt,
then wa can easily see that, due to constant transposition of their body, the
electrophysiologicsl polarizetion of their tisgues under the effact of the L2
vironment, if it occcurs, yet does not have the same 3igniflicence as in plants.

In this connection auxin is unnecessary as & remuletor of prowth, Only the sitting
forms of lower enimals {for instance hydroid polyps) which have, like plants, the
capaoity for tropical bendings could serve ag exceptions. It would be interesting
%0 examine the problem ebout the presence of auxin in these forms,

Thus, the primary sisnificance of auxip in the growth ard in the growth
novements of higher plants is c¢losely ccnnected with their evolution whioh is ree
lated to the peculiarities of their nourishnent and the absence of capacity to
free moverent in the environment.

Ag we have already indicated, Timirimzev was of the opinion that "the diffe
erence between plant and enimaleeis not qualitative, but only quantitative"
(Works. v. IV, p.286). It is, therefore, impossible to overlook the faot that
upon higher stages of the organic ladder the guantitative differences bscome
qualitative. fThe basic differcnce of typlcal representatives of the animal and

vegetative world is, naturally, reflected upon their entire organization. For
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higher animals is chaeracteristic "the higher grade of anatomical and physiological
differentintion...., the more refined and perfect spscialization of their ine
dividual parts, their organs, the presence of a series of complioated mechanisms
which asslst in the speed and accuracy of the motor reactlons®. (N.G. Eholodnyi,
1, p.42). 1In the process of the evolution of animal forms "complicated torrel-
ations between verious parts of the organism ceused the recessity in a perfect
"relation service” which occurs in animals with the assistence of hormones and
the nervous system. “he presence of the latter, on the other hand, caused new
complications into the hormonal mechanism by enriching it with substances which
assist in the work of the brain and of the nerves., The seme might be told ebout
the digestive organs, sexual reproductlion, ete. In comnection with the pro-
gressive changes of any of these systems the entire mechanism of biologically
ac:ive eompounds produced by the animal itself developed and beceme more perfect”.
"We observe in typical plants a different picture. The specialization of
functions of individual organs and of tissuves is here expressed less conspicuous
tran in animals. 1In reality, almost each living part of the plant at some degres
possesses all the qualities of the entire organism and under favorable conditions
iz able to give it a start. The relation betwsen various organs is also de-
veloped comparatively slight. According to the amount and the varlety of the
organs the vegetastive crganism, even the most complicated, is always inferior to
the animal), Some funetions, for ingtance the nervous funetion, are absent or
could be disclosed only in the embryonic condition. Thus the struocture of a
plaht 1s characterized by loss differentiation, by the concentration of a larger
amournt of vari-us morphological, physiolegical and biochemical potentials in
each organ, in each tissue and in each cell®. ¥. G. Kholodnyi, l.8. p.48«49,
These peculiar characterigtics in the structure of a typloal plent correse

pond with the poculiarities of the complex of biologically active substances -
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phytohormones. In comparison with the hormonel mechanism of animalg, this com-
plex is ipferior in its structure, and its individusl somponents are less
specislized as to their funetions. The best gtddied phytchormone - auxin, which |
at first was oonsidered the growth hormone, but which ragulates the growth of cells
durine the stage of stretching, sppeared to be the universal instrument of higher
plants vhich has Lhe cepacity not only to influence the growth of all orgens, but
also on the division of cells, on the processes of morphogenesis and development,
upon the exchange of substances, etc. This peculiarity of auxin which could bYe
called its physiological polyvalence has no analogles in the animal world.

In summing up the above concerning the hormones of animals and of phants, we
come Lo the conclusion that, if we like to consider the problems of phyto=-
endocrinology from purely Darwinistic, evolubionary point of view, as Timirisazev
always advoceted, then we have %o keep in mind not ouly the characteristies of &
basic similarity beiween animals and plants but no less basic diffsrentistions in
the structure and in the functioms of typical represcutatives of these two
branches of the organiec world. Yere arouses the necessity of being very cautious
in &11 those ceses when, as & result of the first and superficiasl acquaintance
with some new group of horrmonal phenomerz of the vegetative organism, we notice
an analogy between these phenomens and sare physiological processes of higher
enirels. Timiriazev ofter in conrection with the initiation of the physiology
of stimulus in plants, of phytopsychology called our attention to the fact that
such analogies, comparisons, may be quite dangorous and might lead to undesirable
results, to ideologicelly and methodicelly insccurate and unsound ideas in
biologye.

Unfortunately, the necessity of such a cereful, dialectical and evolutionary

approach to the problems of »lant erdocrinology hes not been considered by all
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explorere who work in this field. In this domain originate wvariocus ideas which
represent a considersble and doubtless similarity with those aberrations of
biological thought which were criticized by Timiriszev so bluntly and correctly.
Ve are referring here to the tendency of many contemporary phytophysiologists to
attribute to higher plants the ability of forming end applying many and various,
in chemical sense, hormonal substences with & spscialized funetion. The first
manifestation of such tendency was the idea of "tropohormones”, i.e., spscifie
substances with the help of which various motor reactions of plants - hsotropical,
phototropical and others - are carried out. They assumed the existence of a
specinl substance for each motor form. This sesumption was rejected when it
became clear that the basis for all tropisms is the acceleration and retarding
of growth caused by the same substance - suxin.

To this olass of "plant snomaly™ of contemporary phytoendoorinology we
should also add the restoration of the old Sachs idea of organ forming substances
which has been made fun of by Timiriazev,who found in this idea a basic similarity
with the ideas of ths alchenmists and physicians of the Middle Ages concerning
special "powers™ present in medicel and other substances and which determine their

effect upon the human orgenism (virtus domitiva, virtus purzetiva, etc.). The

same "alchemical afterteste" is present in all rhizoealin, caulocalin,wernalin,
antogene and formagene, which &re mentioned in many works dedicated to the hormonal
phenomena of the vegetatlve organism.

K. A. Timiriazev often repulsed the attempts of our own and foreign vitalists
to explain the movements of plants by their "instinctive tendencies®™ or bty
gimtlar causes. Thereby he indicated that such attempts indicate "a certain
mental laginess” and "readiness of lulling one's self with words” (Works, v.VI,
p.44). It seems that the adherents to hypotheses in specialized phytohormones

and in organ forming substences are not free from such shortecomings. Really, it
{8 easier to admit the existence of some "formagene™ than to start on the
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complex road of physielogical end biochemical anslysis of the complicated complex
of internal corditbons which are necesasary for the realization of soms stage of
norma) morphogenesic or for its change., In the development of science such pseudo
elucidations play, undoubtedly, a negative role, Fooling by their seeming sim=
plicity, they lull the thought of the explorer and digert his attention from the
problems which derand a deep and varied study.

Por those who are vell acquainted with Tiniripzev's noints of view, there
oould be no difference in opinion in the question how would be X,A.'s attitude to
the flourishing of “physiological elchemistry® which we witness at the pregent
time. There L& no doubt that it is not new in its egsence ard represents further
developament of Sachs' idea.

But 1t 1a not enough Lo judge any phenomenon; it is necessary to find its
causes, to understand its origin. Timiriazev teupht us, that in the development
of each science and of each brench in science there is its logic, that the
springing up of any scientific theory, the temporary supremmcy of any trend is
always a result cf a logical and dialectical process of the evolutlion of idesns
baged upon the widening and deopening of our factual knowledge .

And if we *ry, from *his point of view, to aporoach that course of cone
temporary phytoerdocrinology vhich we ware diseussing abova, then it will be
eesy o perceive thet it originated as & direet result of outstanding progress
achieved by chemistry in examining some natural and synthetioally obtained sub-
stances of a tromondous biologlcal activity., Here we have before us a quite
common example of an extreme infatuabtion by a certaln idea, by & definite trend of
thought, which are ut the first impression outetanding diecoveries.

In our case, the discovery of auxin and its mnaloguea gawe the impetus to
the "scientific mgitation", or, rather, "solden fever" in sclence. The most
zealous "gold hunters” hurried in making meny “recorts®, And we should not doubt

that the majority of the latter will be reports on empty sands.
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K. A, would observe another negative psculiarity of many contemporary
studies on hormanal phencmena of the vegotative organism & t#é narrow chemical
approach, the underestimation of the purely physical understending of thease
phenomena. It was Timirlezev who expressed the thought that physiology is
first of all the physics of living substances (Works, v. VI, p. 41}. And if
we look closer to the wide group of work dedicated to thﬁ phencrana of photow
periodism, then ws would be surprised by ths absence of the physical thought inm
this domain, But the living green plent is not only & complicated chemical
leboratory; it e also at the same time an extremely sonsitive physical instrue
nent which responds to each external effect by more or less drastic changes in
its physical and consequently, physiological properties.

At the present time, much attention is pgiven to the photoperiodical
stimulus which occurs in the plant, It is very powzsible that this phenomenon is
connected with the transfer of substances of the phyktohormone ty;es from the
leaves to the vegetative stem tops. Yie know already thet the movement of the
phytohormone - auxin - in the vegetative organism depends upon the distribution
of electfical potentials, i.e,, ths pure physical condition of the organs and
of the tissues of the plant. But, uh;n the soreading of the photopsriodical
stimulus is examined, we usually forget about the physical side of this
pshnomenon. If our physiologists should follow Timiriazev's suggestion, then
their main task i3 to elucidate the problem from this very point of view.

V.

In January 1890 in a lecture on factors of organical svolution delivered
at the general mesting of the VIII convention of Rugslan natural scientists
and physiciens, K., A, Timiriagev mentiouned the origin of & gew Lranch in
biology = the physiology of form or the experimental morphology of plents and

predioted that this just starting branch of science will reach its peek during
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the twentieth century. This prophecy bas been realized and tae worksuof,Féchting,
hebel, Klebs and otrers leid o firm start to the exgerimantal plant morphology.
X. A. highly evaluated Flebs' roseerch which explained 4he possibility of
arbitrarily changing and regulating the processes of formetion of forms end of
the entire life cycle of higher and lowsr plants. By scting upon the developing
organism through some factors of the edternal environment (light, temposrature,
moisture, etc.), changing its intensity, quality, the length and the time of the
sffect, or applying them at various combimations, it beceme possible to direct the
processes of form production, nccording to the intenticns of the experimsnter,
into any dirsction, retard or accelerate sexusl repooluction and even cause the
initiation of new formations and new forazs which did nol occur with the given
plants under regular conditions of its existenco.

It is not hard to realize why Y.A. greeted so wholeheartedly the first
achievements of the young science: they were excellent confirmation of his basie
conviction that "at the last instance behind the morphological facts should stand
the chemical and physical properties of the substance" (YWorks, v.VI, p.381).

fhet great significances X,A. attributed to the edpsrimental morphology could
be noticed from the fact that he placed it along with Darwinigm: "Darwinism.. and
experizental morphologye.. = we read in ine sewe spesch - are two brenches of
science which are of equal rirhts and which mutually supplement each other. We
expsot e complete answer to our question concerning the relative role of factors
of organical evolutien from these two branches. "(Works, v.V, p.lél).

Over fifty vears have pore by, since Timirisgzev wrote these lines. The
progress achieved during this time by the experinental maorphology of pkants is
great, but still it does not jubkbify the hopes of Timiriaszev as to this new
branch of biology. It is true, the cdirection which has been ocutlined by Klebs'

ressaroh receivéd further fruitful developmernt, especimlly in our country where
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the foundation for stece analysis of the ontogenesis of higher plants has been
laid, Tut the study of the stage development, of its present condition does not
comply with the requirements of ¥,A, to the future "physiology of form" of ths
vegetative organism, Hers the border which divides ecology from genuine
physiclogy has not been crossed. Under genuine physiology we understand the one
which is based upen the knowledge of "chemical and physical properties of the
living organism™ and changes which ocour in that orgenism during the process of
individual developnent,

One of the reasons for this stsgnation which occurred in experimental
morphology of plants efter the first outstarding achisvemenis iz the onee-sided
approach to the problews connected with it. This narrowness is expresssd, for
instance, in the prevalence of the interest to physical factors of morphogenegis -
at the oxpense of the chemical side of the phenomena - and second, we don't dee
vote sufficient attention to the internal environment of plents, while that very
environment and, meinly, its active chemical components directly change those
quelities of the living organism upon which depend the morphologicsal, physio=
logical and all other peculiarities of eack organism. Already Darwin noticed
the great sipgnificance of internel chemical fectors. FIe indicated that "great
and secret changes in the structure of the organite could be a difinite result of

chemical chenpes in the nourishing juioces or in the tissues", Ch. Darwin. The

veriation of anirals and plants under domestication, v. II, p. 271, N.Y. 1899,

This very conclusion which, in applying to vegetative organisms, Darwin based
upon his observations of galls, led him to the ides about the possibility of
experimental study of transformation with the help of the effect upon the
organism by various chemiesl compounde,

The defiance to tre chemical side of rorphopenesis of higher plants is

explained partly by the fact that the basic mess of nourishing substances

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4

Kholodnyi 33 fransl. 106.

{plastic and enerpetic material) is little active in the sense of their influe
ence upon the morphelogical qualities of plants. Therefore Darwin's thought was
directed towards a specific group of substances which possess the ability of
causing & considerable affect under slight concentrations, i.e., of the
physlologically active substances. Darwin knew only about active substances
secreted hy ingects. AtY the presen® t{ime we possesz wide information concerning
chemical reguleators - phytohormones which are vroduced by the plants themselves.
We also are able to synthesize many and varied substances which resemble phytow
hormones in their physioclogical effect upon the vegetative organism. Thus, we
possess much more naterisl in solving the problem which, according to Timiriazew,
fwas initiated by Darwin with such ocutstanding perspiescity”™. And we may insist
thet now is the time to begin those surveys which were only ocutlined by Darwin,
The first expesriments in this direction indicated that here, & new wide fleld
is open for the experimenter. Thls field promises & rich harvest in the sense
of wldening ocut knowledze concerning the laws of changes in the vegetatlve
organism, of menetrating into the secrets of the mechanism of morphological
phenomena and of finding new methods in directing the form organization and the

development of hipher plants. For the survey of the data obtained already in this

field, &s for instance, colchisin, we would have to write another articles. In
order to avold pessing beyond cur theme, let us discuss here 2 few oxannles

which pertain to the experiments with suxin and with, so called, eyuthetio growe

$ng substances which, sccording to their physiological qualities, is similar to

that typical representative of the group of phytohormones.

The Tirst data which revealed ths influence of auxin upon the structure of
plants were obtained by the suthor of this artiele in 1931, when be succesdad
in esusing the formation of & copsiderable thickening in the apical part of the

tip of the growing root of cornm, by introducing auxin in that part, and also bto
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stimulate the initiastion of side end supplementery roots. Then followed a
series of work of other explorers among which our special attention should bde
given to thie numerous experiments on the stimulus of root formetion in grafting
various wood and bush varieties which zave us Important results, as well as

" the research of laibakh and kai (1938) on the experimental cbtaining of
anomnlies of organ formeticn within some higher plants., Acting upon the axil
buds of the grafted young plants with hateroruxin, the authors discovered in
the leaves which developed from these buds a series of deviations from the
normal morphogenesis. These deviations ceused the simplification of the form
of the leaf, the growing of several leaves into one and also other changes.
St111 more outstanding anomalies of the organgenesis wers recently described
by the American explorers Chichkov ard Tsirmerman (1942) who applied
ftriidobenzoinyi” and phenoxin acids and their vericus derivatives. These
authors were eble to cause blooming, where usually only vegetative buds
appeared, by applying the above mentioned substances.

In order to give to the resder & more concrete idea on the amount and the
characteristic of the transformation in the morphology of the leef which could
be obtained by meess of the effect of physiolozically active substances like
auxin upon the leaf sprouts, we are giving here & few schemes from the work
of the euthor of this article with his assistants which has been recently
published. L. G. Eholodnyi, 5. D. Iaroshenko, A. L. Takhtadzhan.

70 experimental morphology and taratology of leaves. Rotenical Vagazine USSH§

v. 20. Issuse 4, 1844,

On the scheme 1 is presented a lsaf of & linden tree (Tilla cordata)

which developed upon & water sprout whioh appeared at the bvase of the trunk of
the old tree when the top of this sprout obtained from outside the solution

of heterosuxin for some time, This leaf has the form of a funnel, Normelly

such leaves never grow neither on Tilis cordate, nor on othar linden species.
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Gn the scheme 2 we see o normal triple leaf of lsgure (bsan?) (Ehnsoolus
vulzaris); upon the schome 3 - abnormal pinnate leaf of the carc plant, with two
yairs of leaflets, which was formed from o lsaf gnrout upon the main spindle of
the plant whose top has beon covered with lanolins which contained heterosuxin.
Prom the moment of applying lsnoline until the photographing snd etching of this
leafl only 20 days passed by.

Scheme 4 nresents & leaf of beans which consists ocly of two leaflets,
whereby the right one, which is larger, was formed by the blending of the uneven
vpper leaflet of the normal leaf and of one of the even lower leaflete. This
leaf bas developed during 50 davs from the axile bud which was covered with
larolin containing alfa-naphtacidic acid. In order to stimulate the dovelopment
of the axile buds the plant has been decapitated.

Finally, on scheme 5 wm seo abnormal leal of the same plant which hes
heen developed also from axile bud covered with a paste which contained the
haterauxin solution, This experiment lasted 85 days. Here both even leaflets
almost completely blendsd with the leaflet of the unsven, and as & result a
simple iuxf cannolate leaf was formed. It 1¢ Interesting that this leaf reminds
the leaves of the bean sprout which appear immediaetely after the cotyledona.

Thus, we are able to cause in beans both the increzgse and the decrease of
tre division of the leaf plate by applying the same physiologieally active
substences, 4 very close annlysis of the described cases indicated that the ine
erense of differertiation results from the affact of more soncanirated sclutions
of growing substences upon the leaf sprouts whioh are advenced in their develop-
ment, with the direct conteet of the latter with thc'paste. 0n the contrary, the
decrease in the differentiation of the leaf is caused by & pronlongated diffused
(general) contact of wesak solutions of the seme substances into the leaf sprouts

during the very early stapes of their development,
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From the described experirments we may arrive at the conclusion that under
nermal conditions the morphogenesis of the leafl depends in some degree on the
concentration, distribution and duration of the effeset of auxin and of other
phytohormenes upon the tissue of Lhe developing lsafl sprout.

Timiriazev, following Darwin, attribuied sreet significance to the research
of the grafted, or vegetative, hybrids. kecently, in connection with new ex-
periments in this field, nany examples of deviations from ths normal form
structure, under the influence of foreign enbstances which penctrate from the
leaves of cne plant into the srowth point of the other which belong to another
species, became known., The formative Lransformations vhich are obsarved during
these experiments could not be explained by differences in the chemicsl nature of
the basic agaimilators; for insterce, carbohydrates and albymens, since thege sub-
stences are not active in/::ise of thelr influvence upon morphogenesis. The just
mentioned data concerning transformetions caused by the effect of the hormone
mechenism in the form structure of lsaves and of other plant organs enable us to
ascume that the mutual ihfluence of grafting and of wilding could be, in the first
place, surmed up to differences in the structure of the natural complex of
phytohormones which is gpecifie for any of the plants vnder experiment. This
problem was not vet corsidered by physiolozists and is waiting for its explorer,

In the sere speech concerning the factors of organic evolution, indicating
nunerous exampies of significant trensformations in plant structure which eould
be caused in its ontogenesis with the assistance of physical factors, K. A.
Tiniriazev infers: "I consider that the above ig sufficient to Justify the con-
dition that physiology already starte disclosing the mystery of the formation of
growth forms, that it learns row t¢ direct the formation of suoh for~s" {worke, v.V.,
P.136). We gee now that, a few ysars after the death of the author of these lines,

physiclozy made one mors step in the same direction, that it begins to resbh a new
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group of factors of form rtyructure and of' development of the growing organism -
Dy chericnl regnlators of tLhese phenczens whose effect is more conspleucus than
the influence of physical fuctors, Chonistry leads us now into the nore inQ
timete processes of the livicg crganism; it Promises Lo disclose in the very near
future those "prast eng gecret Lransformalbions® in the structure and content of
the 1iving organism which Yoth Darwin ang Timiriszev considered me ths basio
cause for all chain of movrpholocical phenomens which Yepresent only the external
sxpression of these internal changes, Ia enteriug this new and promising roed

. 'y
we should recall thet it begame tcoeusible to us only due to the tremsndous and
frui tful work of Darwin and that kis most talenbéd i&uaaian followey {dizciple)
Timiriazev, called us congtantly to Lhis road, 4’2}33-&‘:' idese - of DParwin and ;)f’
Tizmiriazev - will also furtler ferve ua as a relisble guiding thread in solving

reguler o ; . o .
BUIExr problems of the growth acd tie development of the vegetstive organism
) ' - .

ALY
September 6, 1951, End of Book.
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M. Maksimovich
In Selskokjoszisistvennsia entsiklopediia
[Agricultural Eneyolopedisl, wol. 3
Noskva, 1934 >,

Translated in part by

S.N. Monson
FROBLEMS OF POTATO SEFD GROWING (p,26-27) —
Prior to the revolution seed growing work on potatoes was practically “l. v
nil. The individual cases of importations of-importations of potato : /2777

varieties from abroad by landowners' and kulak houssholds were of a non-
systematio mtﬁﬂ, and lacked records concerning the quality of the imported
variety snd its suitability for economiec and soil conditions of the resp- )
ective regions, MNixtures of different varieties prevailed in peasant sowingse.
Pollowing the October revolution selective~seed growing work developed on

& much larger seale. In 1927 potatoes were included in the GOSSORTFOND

{Govt,..Varietal Fund) and the subsequent distribution of the secd

material proceeded according to a plan of whish the principal aims were

the stendardization of potato warieties, the establishment of a ratiomal

system of propagation, the delivery of seed varietal material into

e s e

collective and state farm fields, and the reguler (systemstic) replace-
——-—'—"—"‘—‘-—- e ——

ment of non-varietal potatoes with specific varieties,

The system of potato seed growing is based upon a three-unit

soheme. The "reproduction™ of selective varieties of potatoes is takenm

——e

care of by the VRIIKH (ALL-Union Scientifioc-Research Imtitg!:g of

Potatoes) and its zonal stations lgcrl':q! in five areas of the USSR.

The material for the first reproduction is obtained every year from the
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' _ varieties
sslection departments of thess inetitutions and represents the top,tested

in & variety of conditions throughout the country. The entire yield of
ths first "reprodustion” is transferred to the second "reproduction”
whish 13 taken care of at speeiel seed growing state fzrms of the Nerkomsem
of the USSR, Each oblast hes several of these state farms, Thaventira
yield of the seed growing stete farms is next trensferred into the system
of the third "reproduction” within the oblast seed growing collective
ferms united under the MI'S (Machine Trector Stations). The varleties of
potato tubers are further trensferred from the thir& freproduction® _
stage, by way of interchange, for mase sowlngs at collective and state
farms, At present the Institute of Potato Eoonomy and ite sub-divisions
have lssued tens of thoueands of tons of valunble selected potate varie-
tiss which have been transfbrred through the s2ed grawing network to the
coamercial sowinge of collective and state rarmaa Condltione for intro=
dueing ohanges in potato varieties have alsc beern created under the
second Five-Yeer Plen.

All varietsl leed gruwing.sowings are under the special control of
the GSI (Govarnment Seed Inspection) which gives its approval te the
eelectad potnto varinty for field grcwang (examination of root). The
approval establichss the varistal purity -and health of plants, and if
the varietal mixture and the number of diseased plants do not excesd the
norms established by the standarda established for seed potatoes (0ST 4630),
themge sowings ;ra given an approval certificate which testifies to their
quality and sultablility for sesding purposes. 1In order to identify ths

varieties of potatoes most suitable for the different regions of the
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country, & geographical testing is performed of the most potential varie-
ties of potatoes (about 200 varieties et 120 diverse pointé of the Union)a
As 8 result of this work the best varleties were established, i.e. those
most suiteble for wide propagation within the- boundaries of the USSR, On
the basis of theso variotal tests in different regions, the VRIIEH hasa
worked out the following scheme of varieta) regionalizing of potatoes in
the USSR {(Table 3). {Ses photostetic illusiration of this teble, attached.)
In connection with the movement of potatoez to the extreme north the
Guestion was raised of propagsting potatoes from seeds, since the trans-
portation of tubers to these regions ia extremely difficult, fTests of
growing pobatoa-s. i‘rcm: seeds are ;zxndtrtakén on a large scale lin different
border aress of the USSR.: It is ﬁianned to grow potatoes fron sseds on a

plot of 1000 heotares in 1934,

PRES B AR RBER AR

End of article.
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Veselovskii, I. (Profemsor) \DK
Potatoes in the Altal Territory no

Sovkhoz. Proizvod. 6(2/3):%0, R

Feb./Mar. 1946. 20 8085 Translated from the Russian

by §. K. Nonson

In organizing seed growing of potatoes in any ares of our country, the

eeolog,ioal conditions of ths potato's birthplace bave to be slways borne in

o

Wﬂder the se cond;tions pnt&toea are healthiest, i.e., free from dis-

B i o e

oase, dagenamtiorx. end from so-called virus diseasea. Generally speaking,

Epaae SEEENEESSET S

moistum is a primary praraquisite for highest possible yileld. Highest

yields of potatoss were obtanined on irrigated (7) ("polivaykh") lands

(Amerioca).

Mineral substences (potassium, phosphorus, sedium), as basio fortilirers
and additional feoding are best sbsorbed by the plant when moisture isg
present, It is knowm that at & temperature of 290(}., the transfer of plastic
subsgtance from leaves into the tuber is delayed and that at high temperatures

it stops altogether,

The Altai Territory s extremely varied climatically. ﬂe‘morological

]

P

data has eatabliahed that the mgions prcvided with the higmst degree of

‘moisture are Oirotie (to 900 mn.) end Bilisk (to 400 rxm.). Kulundinskii

' mgi&l ‘hes from 160-200 mm. of precipitation,
‘\

Oirotia is & high mountain region. The railroad notwork is but nghtly'
developed, and the introduction of potato culture consequently restricted,
particularly with respect to transport. In addition, potatoes freeze even
as late as the end of June in the high mountains of the region. FRarliest
varieties of potatoss have to be moved here to teke advantage of the brief

vegetative frost-free period and prove productive under the ciroumstances,
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in the Altal Territory -2 e

Vernalization will equally be of oonsiderable ald %o the artifioial
lengthening of tlm vegetative poriod, since it will) permit the tuber o
begin its life course no loss than ooe month prior to planting and the

transplanting of potatoes may-be—done ton days befors the last frogt. .

Yhe Biisk region is particulerly favoreble for petato growing because
of §its high precipitation, fertile soils and regular rellef. Among the best
looations in the Biisk rogion are the fields distributed close to the main
vater line of the river Obi. In the future it will be easy to move varieties

of potatoes down this pavigable river in exchange for ocommon locel verietles.

Aocording to dats furnished by the West-Siberlam Vegelable Lxporiment
Stetion and the Pushkin Agricultural Institute in the Pavlovsk reglon of
the Altal Territory, the best cenker-resistant potato varielies are
BERLICHINGEN and of the esrlies - COBBLEK. Considerable attention should
be devobed to the introduction of canker-reslstant potato vearieties to

the Altal Territory.

XSRS E

Fnd of artisle

- 2-20-51
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Zaitseva, N, D,

Starting Material for Potato Selection.
Selek. i Semen. 17(7):31-37., July 1980,
61.9 Seb

1N

\

N

Translated from the Russian by
S. H. Monson
The manifold and responsible tesks that confront us in potato selection
demand the widest astudy und utilization of starting material, not only of
cultivated but also wild potato forms. Our selectors have already succeeded
in obtaining new valuable potato varieties end seedlings by hybridizing culti-
vated varieties with wild and primitive species (Institute of Potato Industry,

VIR, etc.)s Helow 4s given a description of some svecies of potatoes which may

prove useful in selection work when dealing with starting material of diverse r
species. The emormously rich date obteined from the collection of potato cpecies /é%?
——— L

gathored by S. K. Bukesov and S. V. Yuzepchuk served eas a basls for the sbove

s

studies.

According to the system introduced by Bukasov, the sectlion Tuberarium, to
which potatoes belong, is subdivided intc the following groups: Cormersoniana,
Cuneolata, Tuberosa, Articole, Acaulia, Andreana, Coniecibaccata, Lignicaulisa,
Juglendifolies, Demista, Longipedicellata,>Cardiophylla, Bulbokestana, Oxycarpa,

Polyadenid, Pinnatisecta, Borealia.

of greatest significance for selectlon are the groups: Tuberosa, Demissa
end Acaulie. To cultivated species of Tuberose belong: S. tuberosum, S. andigenum
Juz. et Buk., S. pureja Juz. et Buk., S. Rybinil Juz. et Ruk. and others., To the
wild species of Tuberosa belong: S. aracc papa, S. leptostigma, S. molines, and

others. S. leptostigma and S. molinee are closest to §. tuberosum,

Among, other groups of greatest significance are the specles: S. demissum
Lindl, S. semidemissum Juz., S. punae, S. depexgum Sohreiteri, S. Jamesii Tor,

and seversl others,
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Tiithin the limits of the group Tubaross only S. tubsrosum forms tubers well
on e normal day. The remaining species of tuberosa, as well as the rest of the
specics enumerated above, produce tubers under our conditions only in a short
day (8 to 10 hours), a circumstance closely connected with the history of their

origin.

Close to 5,000 selected European and North American varietles belong to the
ppecies of 8. tuberosum. Selected varieties possess many valuable economic
characteristica. In some instances their ylelds produce 128 tons per hectare
_and their staroh content amounts to 28 per cent and over. The production of inter-
species hybrids of high ylelds is therefore hardly possible without the participa-

tion of selepoted varieties.

Satisfactory results were obtained slso with regard to tests on early metur-

ing, rosistance to various diseases, canker in partieular,

Z:j&here are indications in literature that the wvarieties Chippeva, Katahdin
and lessaba are resistant to individual viruses, the variety Phytophthora-
Resistant and others to phytophthoras, the varieties Lorkh and Wohltmen to ring
rot., There are varieties which combine resistence to canker and phytophthors,
such as the hybride Cameraz;;l To S. tuberosum belong also the large number of
diverse forme, imported by the members of the Expedition of the All-Union Insti-
tute Plant Industry (VIR) from Chile, South America. This collection, judging
from its description in literature end our own observations possesses a group of
forms which are very close to selected varleties, such as f. roseun (close to
Larly Rose), f. pelmeta (Up-to-dato); corailla (Sossis(?) rouge)e In their total
mass they are distingulshed from selected varistles by the considerable variega-

tion of their tubers, lower ylelds, low contents of starch and poorer keepling
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quality. The yield per olump is somewhat smaller than in cultivated varieties,

although the yield of several forms reached 2.0 kg. per olump in some years.

Several forms of S§. tuberosun from Chile possess very valuable qualities,
Thus, aecording to data provided by F. A. Hovikov, Elegans latum, Ville royal,
8885 chilotanum, indianum 8851, caballere 8911, lizs 8901 withstand dry soll

and the influence of high temperatures.

Of 24 tested Chile spacimens, 22 proved resistant to canker, emong them
Chilotanum {8629, 8832, 883%5), Viride, etc. Then artificially infected with

ring rot and black leg severe symptoms of infection were observed.

S. sndigenum Yuz et DBuk., as does S. tuberosum, is represented by a large
diveraity of species and forms (hundreds of verieties, according to §. N.
Bukasov). Its characteristices distinguishing it from S. tubercsun consist in:
the M:exﬁ ususlly lying during blooming, almost all leaves .provided with axil
runeors; internodes are elongated; leaves erecct, sparsely placed, their spines
almost straight, leaf lobes narrow, Peduncle is frequently widened into a
lightly fluted base of the calyx; the enthers well developed, the majority of
forms produce berries; S. andigenum hes good tubér formation on e short day but
several formsn, as indioated above, form tubers without shade; stolons are mostly
long. The average yiocld per clump during a long day is spproximately 80 g.
Individual forms, however, produce good yields, such ag K-40, variaty calvacia
(1886), variety longibaccatum (143%3). The starch content in tubers of this
spocies is 8-24.6 per cent; the percentage of albumen varies from l.4 (Yexican
chalcoense) and others to 5.0 per cent (variety latacungense, etc.). As indicated

by G. Kovalenko end I. A. Veselovekil, crossings with §. andigenum produce in the

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4
Zaditgeva - b - :

progeny seedlings of excellent ylelds, starchy tubsrs; they clearly prove the

beat components for purposes of obtaining high lyields becnuse of the ease with
wvhich they crose with 5. tuberosum. This species matures later than S, tuberosum,
is distinguished by considerably leter sprouting, budding and dying of the foliage,
and also has a mush lengthier perliod of dormaney. The latter quality may prove

valuable in the selection of verieties whioh do not grow in hot weather (sce

tabl@) .
Pying of Follage lrom
day of planting
SPECIES Sprouts in dayse Puddipg in days 115 days 150 days
Korenevo Rostov Korenevo HRostov Forenevo  Rostov
on Don on Don on Don
Tuberosum
(14 selected ,
varieties) 14,0 20.0 36.0 43.6 75% ¢+ 56%
Andi genum
(14 forms) 19.4 28.2 47 .0 665 28,5 32.1

sThis data applies only tp two selocted varieties,

The resistance to omnker is observed in the majority of tested forms of
S. andigenum, tuah as Tarmensé v. letius (8112}, var. tenue (B8121), ibag (86289),
otc. According to the data obtained from an enalysis concerning 41 forms, only

two forms proved non-réesistant, Limo and Liliscinoflorum.

8. DEMISSUM LINDL 4s represented by many forms. Its characteristics ere a
clunp of rosetts shape, a thin layeyr of downward lcobes and a lightly pubescent
loaf with truncated end. The receptfcle iz short; the lower part of the peduncle
shorter than the upper; oslyx amal) with short sharpened lobes; corolla small,

blus-violet, unevenly colored, morc so on the outside; anthere small, orange, on
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long throads. TFrulting abundant, berries more frequently elongated,
Tubers white or 'white-b‘lue, smooth, small, on wery long stdlons. Their
yiold produces 3-60 g. por olump; starch content 9 to 20 per cent; albumen
2.5 to 6 per cent. S. demissum Lindl is rolatively resistant to frost.
Yany forms are resistant to phytophthors; tlapechuslcoense Buk. (024, 029,
022/01), xitlense (09), Tilmoren (0248/056, 037, 0245/5-9, 0232/5-4).

Seedlings obtained from the above forms are also resistant in their progeny.

The forns xitlense (010, 063) and the glaxpsxualcoense Buk. {014,
023) are rosistant to phytophthora but thoir progony succumbs to the dis-
eage. There are forms resistant to phytophthora of which the progeny has
not beon studjed: tlaxpeshualcoense (022/5-6, 026, 030, 0222/012, 0223/5-5)
and demissum (0250/028, 0220/010, 0247/S-1, 0248/5-9, 0233/5-91). This
species is easily crosseod with seleoted varieties and used for the préduction
of phytophthora- end frost-resistant hybrids. The Institute of Plant
Industry possesses many hybrids which when artificially infected over a

poriod of threes years did not produce symptoms of the disense.

Asido from that, tho species is resistant to the Colorado beetle, 1s
not affected by wrinkled mosale but is susceptible to mottling. ¥hen in-
fected artificielly by black leg and ring rot symptoms of the digease wers

obsorved.

S. SEMIDEMISSUM JUZ. Tell clump, plgmented stem; the morphological
charecteristics of leaf resemble that of S. demissum. Receptacle, peduncle
and oalyx strongly pubescent and piguented,. corolia dark blue-violet,

strongly pubescent on the outside; enthers orange, small, pistil protruding.
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Under conditions of a moderate gzone this speoies does not produce berries but
at Pamir berries were obtained fram it through oross pollination and crossings
with cultivated varioties, Tubers white with blue shading, large, peeling;
yvield per olump 6 to 20 g.; starch content to 24 per cent, albumen 6.8 per
cont, The specles is frost-resistant, not afféctad by phytophthora. Many
hybrids obtalzned from crossings with the variety Snysloveki (ﬁ;'s. Filippov)
did not get infected or were lightly infected by phytophthora., §. semidemissum
Jur. 1s susceptiblie to mottling; when artificielly infected with black leg

it proved resgistant,

8. CURTILOBUM JUZ. LY BUK has & rosette-ghaped olump, stfangly pubascent
leaf’ with pronounced veinlag and very lightly serrated. Coro}la large, blue-
viclet; occaslonally produces berries. Tubers white with blue spots and smooth
gkin; yleld por clump about 50 g.; starch content 14 to 24 per cent, albumen
3.7 per cent. Resistant to drought and frost, Vinder severe northern condi-
tlons produces frost-reeistance hybrids in ite progeny but in the leningrad
oblast its frost resistance islnat'hlgh. This specles, according to Kowvalenko,
produces from crossings hybride of bigh starch sontent in its progeny which
oross well with ocultivated varieties; non-resistant to phytophthora and wrinkled

nosalo.

8. PUNAE JUZ. has & rosette-shasped clump, small.leaves, sparcely placed,
dnwnuarﬁ directed lobes with trunceted ends. Pedunole colored, ita lowsr
part very long, upper short; calyx deep, pgreen with short, sharp tips; corolla
small, blue, with very short, atrongly pubescent tips. Anthers yellow, small
on long threads; stigma very largo. Produces berries in sburdence. Tubers

white, round, smell. 8pecles is most resistant to frost, standing temperatures
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to 8%, C(Crosses with diffioulty but lately, aside from the hybrid of Blagovidova,
the Institute of Potato Industry has obtained by the mentor method a group of
vegetative hybrids by utilizing the mentor of oultivated varleties vhich produce

seedlings that are resistant to frosts in the progeny.
Non-resistant to phytophthore and lightly affeoted by mottling.

The species 8, ANTIPOVICHII, according to Bukasov, is resistant to phytoph-
thora under field conditions; according to the data provided by IKKH, the forms
of Antipovichii album coloratum (471/1214b) and others are severely affected by
phytophthora. In artificial infection with black leg and ring rot e large part

of tested forms is severaly anffeoted.

The form WEO-ANPIPOVICHIT (0272, 0276/0%8) did not show symptoms of infeo-
tion by phytophthora when infected artificially but proved susceptible to mottling
and spider-web tick, Forphologically this form is distinguished by ite white
corolle and lobes of leaves with sharply extended tips. DBerries drop easily.

0f poor keeping quality.

S. ANTOPOVICHII variety Yartinecii is non-resistant to phytophthora but
resistant to canker. 8. MOLINAD has a tall clump, wiporous, strongly leafed
with pigmented stem. Leaves are very large, lightly serrated; lobes wide, wavy
margins, very long peticles; receptacle tall with light green peduncles, corolla
blue viith widc white etri;iea; vory large; anthers orange, very large; on long
yollow threads. Abundent bloom, oeoasionblly form berries; tubers blue, smooth,
long; yield per olump 30 to 350 g., starch content 13 to 19 per cent, albumen
3.5 t0 4.5 per cent, GOpecies 1z resistent to drought and cenker, non-resistent

to phytophthora, mottling and leaf roll. ¥hen artificially infected with black
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leg and ring rot was severely affected,

S. LEPTOSTIGHA has tall wide olump; stem pigmented; leaves very long,
strongly serrated; lobes narrow, sparscely placed; margins wavy; receptacle strongly
deieloped, occasionally has upper leaflets; buds green calyx has narrow sharp tips;
corolla white, not large, strongly stretched tips, occasionally double-petalled;
anthers yellow, of regular shape; pistil very long; ovary round; forms berrics;
tubers rose or whitem smooth, long, many eyes; yleld per clump 30-220 g.; stareh
content 12 to 20.6 per cent; albumen 1.6 to 2.6 per cent; resistant to drought,
non-resistant to phytophthora, hnttling ard leaf rolli, ¥When artificially in-

fected with black leg and ring rot ig affected by then.

S. COM!ERSONII DUN. has green stem of sharp pigmentation in the lecafl exils.
leaves lightly serrated, wide lobes on long stems. Inflorescence not forked,
receptacle tall, calyx has short, sharp tips; corolla star-ghaped, white with blue
star; anther threeads are long; stigma long; berries long, flat. Tubers stark
white, smooth with numerous eyes; yleld per elump 15 to 100 g.; starch content
13 to 19 per cont; albumen 3.7 per cent; crosses with difficulty with selected

varieties; resistant to Colorado boetle; some forms resistent to frost end ocanker.

S. CUEHCANID JUZ. BT BUK. Stem grecn, brightly colored in axils; leaves
small, light green, with strongly sharpened tips; wide end lobe, serrated; lobes
sparsely placed on loug stems; corolla large, dark blue-violet; anthers small, on
 thin threads; stigne large; fruiting has not bsen obgerved under our conditions;
at Panir, however, has frulted, but the percentage of germinated seeds was small,
Tubers on short stolons variegated, light blue, colored eyes on surfece; yield
per clump 20 to 60 g.; starch content 9 to 11 per cent; short dormaney poriod;

early maturlng; affected by phytophthore and wrinkled mosaic,
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8. JUZEPCOURIT JUZ, ET BUE. Clump rosette-shaped, peduncle of not clearly
defined joints; celyx regular, asmall, corolle blus-violet, resembles 8. domissum,
small anthers on thin threads; noc berry formation; tubers small, yellow, oval,
‘smooth, colored eoyes on surface; yleld per olump 10 to 100 g.; starch content 8
to 16 per cent; crosses with difficulty with selected wvarieties; resistant to

froet,

8. DOLJCHOSTIGMA. Stem green, leafed, narrow ribg and sharp pigmentation
in axils; leaveg large, long; lobos narrow on long stems with wavy marpins; one
to two pairs of small lobes; receptacle tall, ai plag& of junction of peduncle
a ring of pigment; corollia white, star-shaped; anther threads wvery long; stigms
double-bladed; at Pamir this species formed berries; tubers oval, white-blue,
spotted; eyos nol deep; yield per clump to 250 g.3 starch content to 19 per oent;
albumen from 2 to 8 per cent; very poor keeping quality; resistant to drought
and Colorado beetle; anon-resistant to phytophthora and diseases of degeneration;
affacted by mottling; most resistant of all species to verticilliwm. Vhen
artificially infected with black leg sod ring rot showed no symptoms of these

diseases; wvery poor keeping qusality.

S. FURBJA JUZ. ET BUK. Tall olump, lying, strongly branched; pigmented
stem; leaf lobes narrow, small lobes round; stem of leaf, receptacle snd peduncle
pigmented; corolla of peouliaf rogular blue-viclet coloring, tips pubescent inside;
calyx fluted., Anthers orange, threads very long ané thin; berrlos form seldom by
solf-pollination; tubsra elongated, varlegated coloring, from blus to white spots
to beet red, numerous eyes, desp and colored; yleld por clump 20 o 100 g. on &
long dey; starch content low, 7 to 12 per cent; slbumen 3.2 to 5.3 per cent;
good eeping quality in majority of forms, but several forms showed losses of 18

per cent; early maturing; pon-resietent to drought, frost, phytophthora; sewerely
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affected by wrinkled mosaic; majority of forms resistant to oanker when
artificially infected with black leg and ring rot, the forms 8072 and 8076 did

not show symptoms of the discmses,

8. STEFOTOMUL JUZ.ET BUK. Stem thin, pigmented, small leaves, strongly
sorrated with snall, narrow, sparsely placed lcbes on long stoms; corolla light
red-violet, calyx has long sherp tips; tubers bright red and blue, numerous
deep eyeg; yield pef clump varies from 15 to 100 g.; starch content 8.3 to 20
per cent; albumen 2 to 4 per cent; lfountain hydrophyte. Resistance to canker
has not beon 8uffioiont1y;studied; goverely affected by phytophthore, and

wrinkled mocaioc,.

S. CAFAFELNSL JUZ ET BUEK. §8tem green; loaves have pronounced veining and
are lightly serrateds; margins of lsaf lobes regular; oorolla'wﬁita, with short
blunt tips, on peduncle & ring of pigment; anthers regulsr, yellow, threads
ghort; produces berrles; tubers yellow with red eyes; yisld per clump 20 to
250 g.; starch content 10 to 11 per cent; albumen 1.4 to 2.0 per cent. Xo
indication of being affected by wrinkled mosaio; non-resistant to phytophthors;
very lightly affected by mottling and spider-web tiock; when artificially in-

feoted by ring rot and black leg proved affected under observation.

S. RYBINII JUZ. ET BUK. Multi-stemmed clump; stem lightly pigmented;
leaves light green with characteristioc velning; end lobe of leaf is considerably
larger than side lobes, lobes of first end second pairs run downward; receptacle
not tall, on peduncle ring of pigment; pedunocle and calyx solored; corolla
white, not large, with short, blunt tips; anthers of regular shape, yellow; base

of anthers has sharp out-out; stemofpistil ctraight; stigma lightly protruding;
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berries seldon formed; tubers white, round, smell; heve short poriod of dormanoys
yield per clump to 300 g.; starch content 13 to 15 per cent; albumen to 3.2 per
cent; poor keeplng quelity; non-resistant to drought, frost, phytophthora;
sovorely infected by ring rot in ﬁrtificial infection. Ho wrinkled mosalic obe
gsoerved, nor was infeohion of black leg noted when artificially infected; uvaed

in the production of eerly varieties in the south.

S. BOYACENSE JUZ. ET BUK. Stem weakly pigmented; leaf lobes round, sharp
veining, light serration; first pair of lobes runs downwerd; distinguished from
8. Rybinii (Bukasov) by larger serration of leaf, longer tips of calyx and red-
viclet corolla; berries form seldan; tubers rose, smooth, large; yleld per clump
averages 50 g.; starch content 15 per cent; albumen 0.5 to 2.8 per cent; poor
keeping quality; early maturing species of brief dormanoy; non-resistant to

frost, drought and phytophthora; effected by mottling.

8. KESSEL BEENVERIXY JUZ. ET BUK. Leaves have very small, sharp veining,
shiny, lightly serrated; corolla red-violet, evenly colored; bloom abundant;
tubers bright red or white with red spots; amall, of smooth skin, numerous eyes;
yield per clump 70 g.; §taroh content 10 %o 15 per cent; albumen 1.7 to 4 per
ocont; early maturing; non-resistant to phytophthora, affected by mottling and
leaf roll; strongly affeoted by spider-web tick; when artificially infectad by

ring rot and black leog no symptoms obsorved.

S. DUKASOVII JUZ., Tubers white, round, small; yield per clump about 10 g.;
starch oontent 14 per ocent; forms berries; crosses with cultivated varieties; re-
sistant to frost; affected by mottling snd leaf roll; supposed to be resistant

to canker and socab,
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B. JAXESII TOR. Stem green, sharp pigmentation in axils of leaves; leaves
small with downward running lobes; calyx has long sharp tips; corolle white,
star-shaped, blue on the outaide; pistii very long (double the size of anthers);
stigma needle-shaped, ovary elongated; anthers of regular shape, yellow on long
threads; berries infrequent; tubers white, smooth, oval, smsall; yield ver élump
2 to 120 g.; starch content 12-16 per cent; albumen 4.2 per cent; species is
resistant to cenker ané Colorado beetle; no symntoms of degoneration were observed;
when artificially infected with ring rot and bleck leg no symptoms observed; non-

resistant to phytophthora.

Institute of Potato Industry of
RSFSR

¥rd of article

| 3.%.51
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Gern, A. P,
Potato Verieties for Penza Oblast.
Sad 4 Ogorod 1048(8):170-72. Aug. 1948. 80 5al3 Y
@-’5

Translated from the Russisn by
S. Nl. ¥omson

In 1939 the followinpg potato varieties were regionalized for the Penca
oblast on the basls of data obtained from the Amuchin Fxperiment Station, the

e —
Petroveki Government Selection Station and the Orabovskii Distilling Plante

They were the basio variotiqe: 'E;_gr’k_h, Farly Rose, Snochinka, PM
Yubileiny (Jybilse), Epicure, end the temporarily admissible varieties Wohltman

W in 1945 approved plantings of varletal potatoes, both standard

and permissible, ocoocupled 2.320 heotares or 97 per cent of the plots devoted

to varietal potatoes of a total aroam of 2.390 hectares, Of these, Lorkh, Earl;\'x' ,
Rose and Vohltman occupied 2.194 hectares, or 93 per cent. Considering the \'\\ Y I {O

vast industrial production of the oblast (25 distilling and 9 sterch-milling -

plants) and large industriaml city centers, guch as Penza, Xusnetsk, ¥. Lamov, 4

e

Serdobsk, Kamenka, the available assortment of potatoes is unable to satisfy

the economic demands of the oblast,

Of the early varieties only Early Rose possesses industrial significance,

This variety wss until recently the most popular in the oblast. As & result of
continued late plantings of smali tubers against & background of poor agri-
cultural practices, the variety degenerated and began producing low ylelds of
tubers of little value. In recent yeasre Larly Rose has bean supplanted in many
reglons by the variety lLorkh., As to the variety Wohltman, it & not distinguished

et — n—
by resistanco of its tubera or its starch content under conditions of Penze oblast,

——

To base all productive industry, as is dane by the orgenization GLAVSPIR?T

(Principal Distilling Administration), on the variety Wohltmen would mean to set

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



. Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4

Gern N <

up ean orientation oonsiderably inadequate with regard to yield and sterch con-

_tent,

® torkh is the anly variety that prospers in thie oblast; 1t moved iato

first position in the war years with respesot to planted aree, dislodging
Early Rose end (n part Johliman.

The satisfactory starch content of the varlety Lorkh permits its use in

——

technionl p'rocéaawg. Bpeleally it is, however, a tabls varisty, intended

ophiefly for winter use. Its deficlencles are a relatively low commercial
-ﬁ_—-____.‘——"—_—_—--—_——\__

value (a high percentare of small tubers) and aﬁraga taste, especially in

the spring. In storage it begins to sprout early, usually in the second half
of Februsry, which refleots upon 1ts taste gualities., The positive oharacteristic

/..———-'—-‘_'—"—_‘-\_—4
of Lorkh consists in its relatively early tuber formation, producing yilelds
W\_

thet considerably exceed the ylelds of Wohltmen, Silesia and other varieties

‘\-—_
of this type. T~

The approved regionaligetion of 1959 oatinot be considered vwery sucocessful.
The 1lint of regianalized varieties contains meny earlieos and medium-esrly

varieties: FPerly Rose, Epicure, Petrowskii Jubilees, Snerbinka. Such a number

of wvarieties of this type is hardly necessary for the eccnomy of the oblast.
The problem concerning technical warieties for the oblast remained, moreover,

unsolved,

The distilling and starch-milling industries requlire for the lengthening

of their procesaing season an earlier techniockl variety, so that processing

nay begin earlier, A% the seme time the lndustrlies demand a variety of high
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yield and starch content for winter processing. It folloews that for in-

dustrial seotions two kinds of technical potato varietles are necessary, the

nedium-early of the typs of Cktiebronok and the medium-late, found in the

variety Promyshlienny.

1t is herdly advisable to produce a special forage varlety for the
oblast. Table -~. s well as industrial varieties may be used for forage.

A1l that ie necessary is for a potato to produoe a high gross yleld.

Taking into consideration the lack of correlation between the need for

potatoes and the recommended varieties, the Petrovsk Government Seleotion

Station ("Gosseleostantsia™), together with the Pence Alochol Trust

("Spirttrust”) unfertook in 1944 varietal testing of potatoes in the oblast,

At present data covering three years on warletal testing for the oblast ia
avellsble, Thirty-three reports from 21 testing stations were obtained in
thepe three ysars. Thisa emount of data 18 ample for purpnses of specific
rogionnlizntion of varieties, but the irregular distribution of testing
gtations within the oblast interferos with the local replonalization of

varieties. In all, 37 varisties wore sulmitted for tests.

Table I llats data soncerning tests of early varieties; table II the
technical and table IIX tho table varietles. Figures on the variety Lorkh

are presented for oamparison,

On the basis of work conducted in the pust years with rogard to variotal

potato testing the following conclusions may be drawns
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1. The aasortment of potatoes esteblishad in 1939 for Penza oblest is in

need of subatantial revision. The varieties Yarly Fose and Snezhinka should
———TTT?

be transferred intoc the category of permissible varieties. There 1s no

nsed to reexamine the categories Yohltman snd Smynlovekiil.

2. Ths verieties (ktiebrenck, Ostbote, Promyshlenny, and Fetrovskii 164

should be oornsidered potentiel for potato-processing industriel sections.

The introduction of the variety Oktlabrenok into production should be ao-

celerated. The variety Petrovskil 164 should be introduced in tho locaticn

of the Shemysheick starch-milling plant,

3. Mmong the group of earlles, Leningradskil is to be retod potential, at

P

least for the suburban section of the City of Penza where this variety is

propagated at present.

4. The varieties Promyshlenny end 102/885 should undergo wider testing since

—

'thay oxhibited good oharaacteristlos in many instanoces,

5. Lorkh ghould be considered the basic wvariety for winter use for the next

few years and be introduced in all sectlions of the oblast,

6. Testing of eorly wvarieties for purposes of selecting & baslo variety to
replacs Early Rose ghould be intensified. Tho variety Epron particularly

degarves testing.

7. It is essential to curtail the pumber of varieties for testing by eliminat-
ing those which did not producs good results in varietal evaluation. The
following varieties should be eliminated: Kelitinets, Stskhanovskii, Kronkhi,

e — L ———
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tute of Aloohol Industry. Attention should be directed to the fast that regional

Y L

agricultural departments do not participate in varietsl testings of potatocss

.}f/jfg, and the numbhered seedlings of the All-Union Sclentific-Rescarch Insti-

end fail to show any intersst in the worke

The ("Goscommissia') Qovernment Cosmigsion for Testing Vegetable Crops on

the territory of Penza oblast lacks warietsnl testing plote for potatoes., It is
esgential that st least three govermment varietsl plots be set up for potato
testing in the Penze oblast, 1. ., one plot for each natural-history (ecologioeal)
zons, The sxperiment station of the oblast does not conduct work on potatces,

'r‘he work of gclentifio-resesroh Lnstitutions with regard to potatoes is conducted
in an uncoordinnted mannsr. As a result there is an accumuletion of non-potential
varistios at varietal test stations. Untested varieties, such as Stakhanowakii,
totally unsuited for the oblast, are transferrcd into production. The sgri-
cultural administrotive body of the cblast should became the coordinating center
for scientific-researoh institutions, a condition which does not prevail up to

nowt,

Teble I

Averege “% of average yield
Name of Variety  Yoar of test No. of Stations yield o/h  of Lorkh plantings

Early Rose 15 11 99.7 45.6
Soezhinka 11 5 123.5 56 o4
Xalitinets 4 3 85.8 §9.1
Petrowekii Jublilee 8 4 171.3 78.2
Leningradskil & 4 168.3 76 .8
Lorkh 28 18 219.4 100
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Table II
THESTS OF TECHHICAL VARIFETIES GF POTATOES IN 1544 to 1946

¥o. of  Awerage  Ob of Aversge Yield
¥eme of Variety  Yoar of Test Stations Yield ¢/h  of lorkh Plantings

Wohl toan i1 9 144.8 66.1
Ostbote 18 11 171.7 78.4
Oktiabrenock 16 10 168.4 76.9
Sovietskil 9 6 145.4 66.4
Stakhanowskil 8 7 104.0 - 47.6
Promyshlonny 4 3 172.2 78.6
Petrovakil 164 18 8 20f.6 98.4
Table 11T

TES?S OF TABLY VARIETIES OF POTATCES

4 To. of  Average 6/ of Average Yield
Fame of Variety  Year of Test Stations Yield o/h of Lorkh Plantinge

Lorkh 28 18 219.4 160
Beriichingen 13 7 162 .6 742
Smyslovekil 12 6 161.1 73.8
No. 102/386 17 11 234.2 107.0
Yo. 14/1647 12 10 177.8 81.2
¥ronkhl 8 1 114.7 52 o
Ko. 619¢ ? 3 121.0 58.2
End of article
wlaBbl
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Chapter 1. (p. 7-11)

SICNIFICABCE OF SUGAR BEETS FROM THR STANDPOINT OF BATIOFAL
ECONONY

00D VALUE OF SUGAR NERTS

Sugar beets and thelir regidues possess great and veried significance
for the national economy of the couniry.

RBoots of sugar beets are rich in carbohyirete and gerve as raw
naterial in ths manufacture of sugar.

Sagar represenis the basgic and mo st widely used carbohydrate in
mutrition; it is well absorded by the bumen organisu and possesses superior
tasting quelities. In characterizing the rols of carbohydrate including
that .of gugar, in the 1ifs of man, it 1s necessary to point out that
although elbumsn and fats are important as high caloric products in the
talance of energy in the human organism, hydrocarbon {starch and SUZAT) ,
which represent 3/4 of the totsl food intaks in nutrition {in calories
over 60%), serves as the basic source of wuscular snergy snd other human
activity. Medical practice ssieblished that death is invariadly accompanied
by a dragtic drop in ‘nﬁr in bYlood. Healthy psople poszess & steady
definite mieunt of sugar in their blood, i.es the smount of sugsr in Ddlood
does not drop below 0.09%, nor does it rise adeve 0.12%. Fhysicisns-
physiologists further consider that fatigue is accoapanied by loss of sugar
in blood. Sugar as a nutritient is therefore one of the main factors
contributing to the presgsrvation and rapid regtoration of working ability.

Among cultivoted plants the suger beet 1s one of the high caloried planta.
It gurpasses many other cultivated plants in totel amount of calories per

anit of area.
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FIXLD AND INDUSTRIAL RBSIDUES OF SUGAR DEFTS
Field regidues of gugar beets {leaves in firsgt place) equal good
hay in quality. The foliage of sugar beets represents 1/3 to 1/2 of the
root weight in the principa) regions of their cultivation, or in other
words, in an average yield of deet roots of 250-300 e/n, leaves e
8-150 ¢fh. In the north, in non-chsrnozem oblast{s), (as well as in
other regions on well fertilized and moist plots) follage at time of
hervegting may emevnt to 100% of the welght of beet roots. Tips, the
cut-off endsof rocts &re aloo included in sugnr bee? residue. TField
regidue of sugar beets represents & valuable food item for domegtic |
animals. Its chemical composition (outside of the crown) contains
between 11.3 and 20.4% of dry subetance, inciuding albumen - 2.3 to 3.2%,
fat, abdout O.4%.
sugar beed folisg e alzo containa vitemins. In the non-chernozem beit
and other regions sugar beets acquirsd the reputation of & gplendid
forage crop. Among juley forage crops in the non-chernozem belt sugar
beets, according to the All-Union s_g‘;egti“giq:,ﬂsg@é'_ch Ingtitute of Forage
Erops M} _B.V.R. Williams) produce the highest yield in amount of dry
gubstunce per hectare. ¥he plent is further characterized by its high
forage value (root and folisge): beets as feed crops are far guperior to other
forags rooct crops.
#¥he high forage value of sugar bests was established in practice af
advanced collective and astate farmg vhere it was ussd as feragé for pigs
and dairy cattle. Thus the Stakhanovite in husbandry, A. B. Luiskova

{coll. fern "Budennovets", Mezhdurechenskii region, Vologodsk oblast')

o S
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showved that by feeding pigs with gngar beets the need for concentrated

food i¢ areatly reduced, the milk output of mother pigs is increased, and
fattening of pligs procesds wore repldly. CGood results were obtained aleo |
from stakhanovite farmers of ‘g:g}_og_dn oblast! in feeding suger bests to dairy
cattle.

Regidus of sugar beetg ig of congiderable gignificance ag forage; it
is secured through industrisl processing (plant residue) in the form of
sugar beel yulp and molasses. ’

Pulp represente leached beel shavings after the sxtraction of wnter;

1% containe 154 of dry sabetances which include (in %): raw protein, l.3;

ray fatg, 0.1; non-nitrogen sxtractadle subetances, 9.9; csllular tiegue,

3.0; ashes, 0.7. Pulp may be fed to domestic animals in r—a.f, dry and pressed |
form. In its raw (fresh) form, immedimtsly npon receipt from the plant,

it ig ugsed 2s forage for largs horned cattle. If nsed for the sane purpose

a$ larges digtances from the plant, it i¢ pressed or ensgiled. 1In ensiled

form pulp represents & valuadle idrage for working oxen {less suitable for
dairy cows and pigs). Dry pulp resembles concentratsd forage in quality.

Pulp is algo uszed 8g & ray maisrial in the preduction of pectin glue.

Of extreme value in gugar beet processing are molasses. Their chemica)
compoaition depends upon the process of beet processing at the plant, as well
8s upon the guslity of the raw product, which in turn depende upon condi-
tione under which the beets were grown {e0il, fertiiigzers, weather condie
tione during the vegetation period), the apecific suzar beet variety,
and periods and methode of storing of crops in the period between harvest.
fing and processzing. The average content per 100 parts of 4dry sudstance of
molagsss ist organic elements, 90.2-91.5%; aghes, 8.5.9.8f. Orgsnic

elemants of molaases contain {in round $); general nitrogen 15; sugar 60;
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non-sugar 8; pectim sudstance 33 non-nitrogea extractable substances 15.

iblassos are uged as forage in mixtures with other feed, especially
hay, as well as in preparing mixed fead.

Molasses have also large industrial value. They are used ‘?zy distilling
plants &8s o ray material for producing alcohol and by glycerine plants
for the ranufacture of glycorine.

In the process of cleaning juices at sugar factories (on filter
presses), puck, 2 vesidus, represents a veluable lime fertilizer. Muck
vhen used ag a fertiiizer lncreasges sugar beet ylelds and other crops

undsr rotation congiderabdbly.

The sugar beet raises the general productivity in field c¢rop rotation.
This is the regult of the high yield of gugar bestg {in estimating dry
subgtance per hectare), compared to other field crops, &8s well ag of its
positive influence upon yields of other crops under rotation, primarily grain
CTropa. |

Surmier crops egpecially succeeding sugar heet in direct rotation,
produce higher yields than if they follow other predecegsors. Thus in
fieldg of W@_Eggerm@t sfta_‘_hgag). pats planted after

o ——

sugar beets steadily produced over & period of several years high yields
7 succeeding
compared to plantings afkex rye crops; in c/h):
Pirst Feal Second Test
Succseding rys 17.69 18.44
u sugZaT beels 21.45 20.70

Tests made at the same gtation of yields of onts succeeding other pre-

decesgors in crop rotation with sugar beets showed them $o be higher
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in those instances when thege predecessors were planted on smigar beet

Tlelde.
Predecessore of Oatg ‘ Tield of Osig in CfH

Oats aucceed rye 14,1

" R super beetg 16.3 .
Hillet succesds rye 18.3

L % suger beets v ‘ 18.5
Peas mcgee& rye ‘- . 20.1

¥ # gugpr dbeets 22.8

The station nlso odtained the following resulis on yields of winter

rye in crop rotation with gugar beets and without the latter:

Links in Crop Rotation . Yield of Rye in C/R
- grain Bay
VYotch « ryo - patsy : : 19.0 46.6
Yetch - 2y® - sugar beets 32.8 61.1

At Ramona Selection Station (Voronesh oblast?) the influence of sugar

beets upon yiolde of other e¢rops under rotation produced the following

résulisa: v
‘ Yield in g 1 _Years (in C
Crons Qg Sugar 'leetg Qg Winter Crops
Yetch with cats (over grain) 19.2 17.8
Setaria italica F.V. (Hungnrian or
Italian miilet){*sogar+){on hay) 33,7 27.6
Sudan grass {on hay) 49.3 4.6
Peas on grain 15,56 14.3
Millet, on cersals i8.8 16.0
Osts, on cereala 20.3 18.4

The positive influence of sugar beetg upon ylolds of subssquent crops and
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the goneral productivity of crops under rotation are confirmed by numerous
other data from sclentific institutions.

The highest positive action exerted by wugar beets upon yields of
osther crops ig obtained under conditions of proper grass-fleld crop rota-
tion and high-grade cultural treatment: deep fall plowing after dig:ing
stubble, fertilication of plants, their proper care, etc. Under poor
cultivation of the soil, and neglect of flelds at a time vhen cars ghould
be given sugar best planta, their role &g predecesssrs is drastically
curtailed.

End of chapter.
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Sveklovodstyo; Sugar Beet Cultivation
Mogcow, 1950 66.KL43

. Chapter III. (p. 17-24) (photostat in duplicate)
HISTORY OF BEXT CULTURE

The study of gspecies and fornms of sugar beets, thelir blology,
goographical dlstribution, and other higborical data concerning the
developuent of this plant, lead ue to bdelleve that dbeote were first grown
in Asis {Assyris snd Dabylon) sgome 1,500 to 2,000 years before our @mWa .
Hore, on the territory of Asis Minor and Syria (including the mountainous
regions of ancient Armenis, in the vicinity of the river Ven snd ths
‘valleys of Northern Megopotamia {along the rivers Tigris and Euphrates),
wild forms of beets adounded particularly. There are reasons to bolieve

that here the wild type of Beta vulgarig L. was first solected from axong

weeds for cultivation, since thisg gpecies ig distinguighed by its high
productivity, (compared to other forms of wild beets) and & greater need
of? moisture. Oreater demands of food and water wers regponsible for its
growth in closge proximity to habitats, the gardens and fields of ancient,
irrigated agricul ture vhere its fertility and the bitter-sweet tagte of
its leaves 8nd roote atiracted the attention of the firgt agriculturiets
settled on the gshoreg of Tigris and Euphrates. The gelection of this
beet for cultivation was prompted by the fact that, contrary to other

wild specles of beote, roots of Beta vulgarig L. were not deeply set and

the plant completed itg vegetative cycle in two yesars.

L.eaves of beets were atcfirgt alone used as food; (in Asia leaves
of wild beets are still used in snlads). Sughr beet roats wers grown
1ater, in the VII and V centuriss before our sra (BC), in the period of

Pergian rule. Betwoen the X and VIII centuries BC, Phoenicians and
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Gresks imported lesaf beety from Syris and Babylon into Southern Buropse,
to Siclly and Greece; later thay were introduced to Bome. In ths Roman
srs loaf boete were brought to France, Spain, Switzerland and other
Buropean countries. |

In the process of culiivating wild sugar bests and taking into |
consideration their natural hybridization {imported and wild Western-
Buropean forms}, and the trangforsation of plants, resulting from changes
in cultural conditlons, the hest and wost productive specimens were
selected. Neverthelegs, Western Rurope prodnced for & long time (up %o
the XIII century AC) only 1&1’_' beets. Heet roots wers, however, known
s & common “markst plant® slresdy in the VIII century m,‘m Bysantiun.
The introduction of bsst rool forms, not only in some Aslatic countrieg
bat in Contral Agis and Siberis, belongs %o the .mo sarlier period.
Somevhat later, beiween the X and XI centuries, beet roots were cai-riod
along the waterways of commerce, the Black Sea and Dunepr river rouvs,
into the ¥Kiev Rus'", as a result of the latter's trade with Byzantinm,
and from thsre into Poland and Lithuania.

Upon the conquest of Bastern markets by Buropean iraders, in the
period following the Crusades, (XII1 to XIV centuries), best roots were
imported from the Levant into Western Europe. |

As a result of the jJolant production of leaf and beet roots and
sxtensive selection {XIV toX¥II centuries) new h&brid forms of beets
were produced. At the start of 1-ndustgia1 !}eat planting in Westarn
Barope (XVII1 century) basic forms of iu: beets {mangnids) were obtained
frow this diverse population together with hybrid beets (leaf and root

beets) which produesd the primary form of qugar beets, the Silesismn beest.
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By the end of the IIX century, the development of hugdandry stimmlated
forage beet production which was mcceedﬁd by the production of garden
varieties of beetg. A chart (p. 18) indicates the origin of the culti-
vated snger bdeet {411. 2). Industrisl production of sugar bests developed
from the discovery of cane gugar in its roots. Search for now scurces of
mugar and ite discovery in roots of beats were connected with the price
of sugar obtained from cane, particularly price rises in countries which
had a monopoly on the crop at the time (Prance and Bngland).

The firgt research in Pussis directed to obdbain sugar fronm beets g
traced to the end of the XVIII century. In 1799 Bindhein Yakov, & pharma-
cist and instructor of "medical gubstance teaching® at the Univerasity of
St. Peteraburg, extracted guger from heets; hias articie on *"Tests and
obgervations on the donegtic praparation of sugar in Pussia, speéiﬂcany
froo beets "gveklovitga® * weg publighed in 1803. In 1800 & Ragsian lay
tgsigned land for beet cultivation end established & spscisl #Deaching Plant
for the training of people who know new methods for obtaining sugsr from
"gveklovitsa®™. In 1802 the first commercisl sugar Zfactory wasg built in
Rassia in the village of Aliad'evo, Tule gndernia. Fhe second fectory
wag congtructed in Bugsie in 1809 at Briansk ue2d, Orlov guberaia, and ia
the twenticg of the XIX century seversl plants were already in operation
at ¥oscow, Szolex.mk, Grodno, and Miszhegoroed gubernii.

Somewhet later the cultivation of sugar bests epread southward, to

the Ukraine and %o Kursgk and ¥ h pubernii.
Yithin 15-20 years from the date of the construction of the firgt

factory in the Ukraine (Troshchimnskii plant, Xiev gubernia, 1824), the

number of plents had grown to 67.
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Industrial best planting developed rapidly in Kiev, Khar'kov,

Poltava, Kemenets-Podol'sk, Chernigoy, and other Ukrainiss gabemnii,

———

and in Voronesh and Kursgk gbcrnil. On 8 linitnd mla SUERT butl

wers also grown in Tula, Tambov, and Riaszan' gudernii.

N———— e

In Wegtorn Burops the firast experinments in gugar-beet industrial

production were made in Cermmny. In 1747 Margegraf proved that beets
contained sucroge, sabstances resembling cane gsugar in chemical composition.
A pupil of Marggraf, Achard, tested various formas of beets and sslected the
Silesian bDeet ag containing the most eucrose. Organization of the
production of gugar from bests followed (1799). Im 1802 the first smgar
factory was constructevd in Germany. lResults derived from the initial

work with beets wers goon ussd in France and later in other Buropean
countries.

Prior to the First Vorld Var (1914~1918), the principal Buropean countrises

e —— et o 1 e e

producing sugar from gugar bests were Russie, Germany, Csechoslovakia, France

and Belgiun. The total area of sugar beet plaatings in 211 Zurcpesn

-

ome-third, about sso.ooo hoetann (1913) l‘olloving the First ¥World

T T e - "~ - ———

" ——— e

Var sugar beet planiting and gugar beet industry gained a foothold also in
Sweden, England, Italy and Spainm. Sugar industry was stmgl..r devaloped
in the same period in Awerica (Argentine) and Asia (Manchuria).
Z;;@r beet industry in Tsarist Eussia, as in other capitalist countries,
| was founded on the exploitation of the laboring classes. All profits
from the cultivation of sugar beets belonged to sugar factories and land-
owucri. To the majority of the population, including the multi-milliem

~——

J Dpeagant class, sughr wes an almost prohibitive item. <
LD
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. Pro spects for developing production and raising the level of -ug‘a.r
best cultivation ln.our countiry were «opehed after the Great Ootober
soci;list Lovolution, espcéi#lly ai‘ter the firn estabdl ishment of the col-
lective forn atrucfnré. 'Gollwtivé farm ngnr beet fields mre provided
by our industry with hi@xlj effeofiva nineral fertilizers. fhe netwvork
(chain} of machiné-tractér gtations in i‘egionﬁ of mgar beet planting
garve the pugor beat. industry, fulﬂlling with the aid of modern mchinery

" apd implements the principal heavy tf‘n;:i:f /snm ‘ueets. i-e. deep plowing,
sarly cultivation of the soil before pla.nting, care of plants, pest and

disesse control, harvesting. The socialist regime and the above meagures

introduced by the Soviet Government were responsidle for the awsM

sugar best arens to 1.226.3 thousand hectares (1940), f.e. almost double

the planted ares of sugar beets of Tearist Russie. The proportion of

——

sngar beet planted am in USSH, compared to capitaligtic countries, grew
simltancoualy {before the Great Hational ¥War the totsl area in all
capitalintic comtries in Farope &#nd Northern America represented 1.873
thousand hectarej. |

_Principel areas of sugar best plantings {USSR) are located in the

Ukraine (over 800.000 hectares), in Eursk, Voromezh, Tamboy nb‘last{‘s).
_’W
Eragnodar krai (vhere sugar beed plantings were particularly sxtended
f_-f\\__/ﬁ—”\m *
during Soviet rule).

Sagar beels &re grown on mller areas in Orlov, Tuls, Biazaxi* and

other oblagt(s). The most important nchievement in Soviet sgugar best

e

\—/ ——*—M\
cultivation is the introduciiorn of this val\uble crop into new regions,

wvhere it never had grown before. Kirgis, Eazakstan, (Oeorgia, Armenia ssz.
, 610, ATTCRIR 90k

the Far [ast, Veatern Sideris, (Altsl krai) belong to these. Planting
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of mgar bests is spread sleo on the VYolga (Xuibighev and Saratoy

oblast(s)) and in other central and morthern regions. During the Oreat

——

National War, sagar beeis were 2lso grown in Usbekistaa, mnd still 1ater,

ia the Baltic republics, Lithusnia and Latvia.

At pregeat sugar bests are widely introduced imto central and

northern nom-chernosex regions of USER. The fleld station of Timiriaszev

Agricultural Academy yields 500-600 c/h of sugar bests (I. V. Iskushicin).

‘High ylelds of sugar basis are also obtained north of Noscow, In

———

Vologda and other oblast(s).

Thus the geographical woundaries of mtiuting sugRr besis have

teen widely extended: in the north beyomd 57° m.lst., in the south to

40° n. 1at. (ﬁuiui.A Leninakan) and, as seen from the listing of new

regions in sugar dest planting, far out to the Xast.

Collsctive farmerg and laborers of state farms of new regiona have
mmgtered the art of cultivating and attaiaing high yields in gugar daets.

Science has coniriduted its share; new varieties of sugsr dests adapted

to local conditions, resistant to frosts and Carcospora, ste., have deea

———

produced in new regions in Siberia and other mnorthern regiems, on irrigated
oo T =

lands of Central Asia and Kasakstam.
T T

New methods for growing sugar beets in eastern drought-, nom-irrigated
regiong and ia the north ars being studied; methods hava been devised for
the safe storage of the raw product in extrems southera regions of sagar
beet cuitivatien.

Simultansously vith the widening of geographic doundaries and areas

: . sugay content was
in sugar beet production the general level in yield and on

ratsed. The wuccessful developmeat of the Soviet sugar dast industry is
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tﬁrther noted for having served &s ths beginning of the Stakhanov
movement in sgriculture. -

In 1934 & uait (1ink) headed by M. Damchenks, collective farm
'Kéninﬁm", Kiev oblaet?, ﬁarvauted_ 406 ¢/h of sugar boets. Her
yrnmﬁp giver to coursde Sﬁtlin at the Second All-Union Conference
of mnéc tive Parsers to proﬁnco & yield of 500 cfn in 1935 was over-
fulfilled; her yialq s 528.7 cfn. |

' Stakhanov msthode in suger beet gruging spresd rapldly, the number
of f#mars' aiéing at to;i yields in sugar beets maliiplied in all reglons.
in 1936 snd succeeding yesrs ylelds of cugar beets of 1.000 c/h wvers '
obtained by M. Pilipenko, Knartkov obl., - 1.049 ¢/h; by Eb. Baidich and

' Androshchuk, Vipnitea obdl., = 1.036 and 1.028 c/h; V. Chalova, _m@_:__ ~
obl. = 1.037 c/h; K. Dedykina, Kurek obl. - 711 in 1936 and 1.064 c/h tn
1937. |

Even larger yields were obtalned under irrigated conditionst 1In
Kirgiz 65R - 1.000 and 1.2320 .«e/h; in Eazakstan - 1.118 c/h.

. High .Jrields of sugar bests were o’at:u&ﬁthroughbnt the entirs
planting area. At the cellgcti#o farm ipeni L_cnina, manatg-_l?cdalfsk
oll. the averago yield gathered in 1937 - 1939 was 422.3 ¢/h.  In Orinin

‘ !‘f_g}g}. asme obl., the average was 320 efn in 1939. a

Wew regions of sugar beet planting, having'mstarad the technigue of
raising the crop, produce equally high yields. The highest wers obtained
on irrigated lands in Kirgir SSR, Kazakgtan, Georgian SSE. Yhue in
Kirgis SSR growers mccae&cd‘in raising an average yield of 300 e/n

throughout the entires planting ares.
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Adme:ﬁd wugar beet farms, aided by science, contributed new methods
to the production and cultivation of sugar beets. Applying the gystem of
cultural treatment and enriching it by new, improved measures, they raiged
the productivity of the plant and dmonstnu;}/l:ttora is no 1imit to fertility
in socialist production:

Sugar best growing suffered excepiional losses fron Fascist invaders
in the years of the Creat National War. Libaration and transfer to peace-
ful reconstruction was accompanied by the struggle for high agricﬁltml
levels and high and stable ylelds, which included sugar bests. Several
sugar beet gmur- deserve phrticular mention in this ceimocuon. all
decorated heroes of Socialist Lador. EB. Dikhtisrt, conectinh farn imeni
Shevchenko, Shpoliansk region, Eiev obl., who gathered in 1947, 653 e/n
on a plot of 2.4 hectarsg. = A. Chernykh, coll. farm "Novye rel'sy*, Panin

- region, Voronesh obi., 707.5 ¢/h from a plot of 2 hectares in the same year.
E. Baskakova, coll. farm *Progress*, Dobrinsk ggg_qg.__{o#ona:h obl., - average
yield of 868.5 c/h frox plot of 4.2 hectares. §S. ¥agibaeva,coll. farm
*Djan Talap®, Kazak SSE, raised 808 c/h from a plot of hectares {irrigated
land}.

USSR set a world record in sugar beet yleld in 1949; ﬂ.l X. Gonasghenko,
decorated Hero of Socimliet Labor, a link member of the collective farm
“Pirst of May®, _!'aldl-_ﬁnrmn_ region, Xazak SSR, ralged 1.515 c/h of suger
bests on 2 heclares of land. The numbder of sugsar beet growers, Heroes of
Socialist Labor, decorated with orders and medals of USSR, is increasging
each year,

High ylelds on itrge arsss represents the alm in the creative sfforts

of Sovist advanced sugar beet growers, éollective farms and Soviet agronomisgts.
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USSR occuples first place in the world in sugar production from sugar
&ota. The old sugar factories have been completely reconstructed under
Soviet yule. Many new plants have been built, including those of new
regions of sugsr best growing; where output has been incressed. The
season has dDeen lengthened at thege factories. Thus in 1913-14, the
average geagon at sugar best factories lasted 78.8 days a year; in 1937.8 .
141.2 days. |

Sclentific research institutes (Kiev, Moscow) and the chain of experi-
ment stations and bage pbinta developed end introduced into production more
effective msagures for culiivating sugar beets, with regard to soll culti-
vation, fertilization, preparation of seeds, additional plant feeding,
proper storing wethods, all intended to reduce losses, in addition to
technologicel improvements in procening'mxd lengthening the perisd of
production (to 240 days).

The fertility of sugar bests, as & sugar bearing plant, depends upon
the weight of its roots per unit area and its sugsr content, which all
determine the amount of ylield of sugar per hectare. Varieties of suger
beets of Soviet selectiom produce very high ylelds of wugar per hsctare.
Advanced sugar bedt growers succeed in gaining 150 c/h and o;x plots of
record harvestas, 230-200 centners.

Further introduction of new scientific and practical achievemenis

into tsm-practical sugar beet growing will raise the level ¢till higher.

End of chapter,
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Chapter I¥I. (p. 230-240)

ES OF SUGAR BEEYS

[}

The principal tagk in sugar beet gslection is to introduce new, more
productive varieties.  In the process of the work the very methods of
producing varieties are m;provéd and new, supericr methods created.
Cartified varletiss of sugar bests must be of high yield in Q-igxt of
roots, possess high gugar contnixt. Zood guality sap and & minisum amount
of non-sugars. In addition, sugar beet varieties must not flowsr and be

‘ .arhpted to prolonged storing (dlseass-resigtance, particularly to storage
rot).

The bolief prevalled that the same sugar beet varleties are adapted
to varlous regions, | f.e. that a variety produced st one gelection station
may sult any other region equally well (in the East, South, eic.)

Soviet agro-biological science &nd the practical knowledge of col-
lective faramerg have rejected this view. Sugar beet varieties differ
considerably in their response to external envirorments (soil, climate).
Certifisd varisties of sugar beets produce higher yislds in locations where
they are produced or in sections closest to the game natural conditiom.

The principal irdicators of the evalumtion of sugar best varieties are
their sugar content, welght of rools and ampunt of sugar per plot unit,
{amount of sugar in ceninsrs per hectlars, estimated accur;ﬁng to weight
of roots and percentage of sugar). Sugar deet varieties are also
characterized by ths amount of total and harnful nitrogen, ashes, quality
of sap, resistance to fungi and bdacterial diseases, capacity for prolonged

storing.
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In producing varieties the conditions coatrihuﬁng to their growth and
development of plants in a certain location should be carefully considered;
in other words, bdeet sslection and training of progeny should be directed
in accordance with local conditions. Only ia such case is the production
of highly productive varieties for definite oblast(s), regions, farms, possidle.
Thus sihria requires wvaristies which are mot only produciag high ylelds
in roots, have adequate sugar content and are resistant to prolonged storing,
but the location calls for varieties diftinmiuhod by rapid development and
growth, capable of reaching technical utu;-ity in a brief vegestative period,
i1.0. high indicators of root weight and gugar content. Tor regions of
Kasakstan and Kirgis SSR varieties regponding to Arrigation ars essential,
those using ing
Shadcuss irrigation waters preductively and t&jmb"an to a partial
selinity of the s0ll. Demaads placed upon sugar beet variety are com-
ssquently manifold and, depending upon the respective regions creps, develep
differently in every section. Selection adhering to such practices con-
form to the progressive agrodlological theories of I.V. Michurim and ?¥.D.
Lysenke.

HISTORY 2108 GAR BB

Selection of sugar bests, the cultivation of which is younger than
that of many other fiesld ﬁlutn (150 years), has i1ts own hisgtory.

In the first psriod of sugar bdeet gelection, at the bdeginmning of
its cultivation, selection was made of the best specimens, in shape of
root, ccloﬂng and other morphological traits. This method resulted
ngt only in increage in yisld in & relatively short time, but in attain-
ing & mgar content of 5-6%. The latter was also increased by selecting
roots according to their gravity volume {(weight)(in saline solutiens of

different concentration).
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Beginning 1850 a new method in engar beet selection for sugar content
was introduced, according to evaluation of progeny (Vilmoren). 4 polarimeter
vas nﬂ‘d to dattomzne fUEAY .c:m!;ent. at firest to deternine mf in sap, next
in wvegetadle pulp. | |

The sugar beet gelection method, according to evaluation of progeny
proved very succegsful: the gugar céntant in bYests inerun& ’rapldli.
Already in 1858 - 1868 it reached 10-11%, in 1888 = 13.5 - 13,7%; in 1898 -
15.2%; in 1908 - 18%, and in 1912 - 18.56. mm-omly with the pro- |

proceeded
ductiun of varieties of beets of high sugar content wextiwork on selection
for (n.xa.. Thus sugar best selection was gni&id into two directions: |
selection for increasging the mmten_t of mugar in the ?oat and stleoction
}for‘ increaging the weight of roots. |

In our country gfter the Great Octobsr Revolution, sugar beet selaction
achisved remarkable rcqnlts in & relatively short time; they involved the
production of mitﬁn of hrga- weight roots, snd high sugar cantcx;t. in
adﬂition to many other positive chnructsrintica.

In contrast to the analytical one-sided selsction chnraataruing past
sugsr dest solection methods, Sorviet nlectors applied & complex method
for the total s of eccnomic characteristics, taking into consideration
conﬁiﬂnns of external environment in respective regiong of cultivation.
This method was first used b:r I. V. Iskushkin at Bamona Selection Station.

It provided the opportunity for many-sided inpra?me'nts of mgsr beets and
croaticn of miatiu of high gradas.

If in the past, in Tearist Hnssia, rejnvmtion of :aothcr seeds of
suzar bests was primarily achicvod at the axpunm of Western RKuropesn
varieties, all areas were in the Soviel period planted exclusively with

seeds of domestic selection, produced by the chain of gelection stations,
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established under different sofl-clisatic conditiona of sones of sugar
beset growing. | | | |

MBTBODS OF 5L ncrgg ¥_OF SUGAR BEETS
the nmost in;;ortut condition in maccessful selection of susar bests
is unintemptcd lsclection obtained 5: cross pollination; repeated ropm-
ductions {without sesrlgat&on) of seeda af sugar buts are frnqucnt}.y

’ lmnring the grade and quality of yhld-.

Imt us dwell upou the m:t mportant methodg of suger ’out uloction.

MAS3 SEGREGATION is theoretically based on the gradual segreemiion
of ipots of beela of desirable characteristics and the simltaneous |
rejection of roots not posssssing them.

Mass segrogation was widely used in the past and hag to a certais
oxtoni not lost :lﬁ signiﬁcam:t-v GVB# #os: Its eshon;::o consiats in
that only one or two or several of the best sugpr beet mioties are
planted in 2 field anﬁ thet during hm'ruting beaf. upecimng are nlectad
of the entiro nage ot roots, their night and mgar content utabushod.
f.8. thope so-cnllad'pInA?lrilatﬂ‘a!grtaﬁgtd, that exceed average
indicators of t.i:a best- st'and;rd varietios. Depaending upon the quantity
lm& quality of the material and features dﬁmndcd of seed stock, S to 10%
of thege super-elite roots are chascn for furtha;r varistal work and 20-40%

| set apart for mother geed elits, Of thege mother seads Are grown and

thcir reprodu.c:ion.prcvidzs industrﬁl geeds. The inadequacy:a of this
method of l&grlgltion'il}ih& lack o; evaluation of best individual
pro'gpnios, 't.ho uncertainty concerning the selacted material and the glow

mpruwuni of varieties.
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INDIVIDUAL SEGRECATION was introduced imto practical selection in

the middls of the XIX century. The method gained wide popularity and
almost universal recognition in the past 2-3 decades. It congists in
that from the total mess of roots only a mn. smount of root-ancestors,
altogether 0.1-0.5%, axe silec_tn_d (accnrding to ladoraiory and ﬁeid
tndication;) that mest all stm&ards set for the pnr‘ticmr variety (in
root ;roig!:t. percentage of“mp‘.r. fors, ete,). |

| Boct—mceltaﬁ and seeds are planted and harvested separately from
every plant, fhe geners obtained from seeds of root-ancestors are
exanined geparately in comparable planﬂngs snd. gelective tepta and the
‘gois‘frs chogen which in some ddgru 'rcﬁtin begt the standards established

for selection. The usual method of Comparison was widely applied for

‘this purpoee. sf.mds.rd seedsg are pili:tod togath.r with numbered future

varisties of beets {every 3-5 plots); the best (sudbject to telect-ion)
are considersd those wm&h pro&uci the sgeentisl characterigtics {root
niéx'ﬁ. sugar content, etc.) above the Manzfd:- Irom among the best
nunmber of seloet_id £oners new varietiss are formed.

Individual seleciion pmvidﬁa the oypoftn:ity for a desper study
of the biologicsl ch&rieteriaﬁct of individual geners, aimed at direct-

ing thilr cmsshig towards creating dssirable conditions for their

| production. At Xrasmodar krai we achieved considerable success ink a

relatively brief period by using this method to iupron the quality 'of
a variety and gain a drastic increase in suger ocutput (5 kg. per 4.5
from one ceniner of mﬁ.) Flant pollinstion must bs controlled in
individual selection in order to obtain desired crossinge and the neces-

sary combination of previously studied paternal and materral plants.
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Bvery root-ancestor is planted for this purpose whers surrounded by
sslected pollinators (pollsmtarcvue always used in largsrquanties
tﬁn pollinatsd plamts). Occesionally one pollinator is used for all
plants. Thus well-atudisd super-elite, a clone or mixture of clones
;iy serve ag pollinators. | |

' Selesction of pollinators is made by tasting several pollinators

for the game ancestor. Anesstors and pollinators are *cloned® V(klonimiut)

for thig pnrj:ou and ancestor clones are plantsd on several 'iaolate&

plots, cach with one pollinator. In order to avoid direct pollination
betwsen plant ance stors, resembling each other in their characterigtics,

as well s to prevent the carrying over of thes pollen of other varietiss

ef bestg, groups of'roots are planted in flelds occupled by high-gteaned

plantg of denge grassy Qtaﬁd, guch &g vinter.r;n, in intervalg between

planted groups of roots (clumps) &t 200-250 m. (Rxmona Selection Sts.).

In regulating pollination in sugar beets it ig not nscogsary to
resort to isolation of plants. IHepeated pollimtionA of §hnts golected
for crossing should proceed freely, at closs pmating of érouaud plants,
under the most favorable environmental conditions of bloom amd development
of bally, 0f crossing plants (clﬁ:ps). Isolation of different varieties
of gugar beets ig neverthelesg imperative in se_ad groving, as stated
adove in the chapter on *Biclo& of Sugar Best.™

A large nusber of degirable combinut‘ions‘ of croased piirs in
individual sslection and a large amount of seeds will result from
vegetative propagation. ®his method provided for 40-60 new roots from
one raot ancestor, almost identical with the latter in quality and

characterigticz. Roots propagated vegetatively are planted in the
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spring of the following year in geparate clumps (clones) togsther with

other roots that were vegetatively propagated.

Tfhe fault in vegeiative propagation of : lies in the

lengthening of the eycle of plant development which naturally prolongs

the entire selection period. V¥We succeeded, howsver, in obtaining good

results from vegetative propagation for subsequent crossings. Thug at

Pervo-Maisk Station races of bests were obtained in this manner, resigtant

to Cercospore, of higher sugar conteni, one-sesded bolls, etc.

Oceagionaily the OGROUP METHOD OF SELRCTION i nsed, an intermediste
method between mags and individual. Root-ancsstors are divided bsfore
planting into groups according to npar;te tharacteristica relating %o
weight, mr content, stc.  This method ig expsdient hecause it engures
the possidility of wider cross pollination and greater endowment of
inherited characteristice of a wariety.

Both individual and group selection are matually supplementing each
other in practicsl selection, producing & sort of new method - "individual
group.® Its outstanding feature ig ﬂga union of products of individual
sslection at a certain stage of the work into ons mup of close or gelsciesd
characterisgiics of the progeny for the production of satigfactory future
varieties.

Soviet agro-blological sciemce, based on the teschings of I. V.
Michurin and T. D, Lysenko, has created new selection methods which
allow control of the nature of plents and the production of new varieties
possessing nugeful, previously deeidod upon characteristics.

Michurin arrived at the conwlusion that interference by man will

compel every animml and vegetabls form to transfora rapidly in a direction
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de sirable to men. It is howvever necessary to know the lawg of these
trangformations to achieve this. Kichurin sgro-biological theory
teaches that the organism ani the necessary enviromment for its survival
represent & unity; that heredity is the capacity of a living body to

requirs definite conditions for its iiving, dﬁélupmnt. and to resct

firmly to any conditions (T. D. Lysenko).

A plant growing under conditions that conform %o its hersdity
develops in the sans mamner as it 414 in preceding geﬁtntiom. This

plant may, however, be placed in conditions not conforming to 1ts

‘heredity, and will, in such case, be compslled to assimilate conditions

of an ext-x:‘nal environment foreil: to i4s nature in some degree or other.

This loads to its di?aldpins traits that differ from preceding géhunt_ions.
The reason for the transformation of & plint or some of its parts is the
transformation of .thu type of nssiu.'zilation. the typs of metebolims.

fhe development of different cells in the same plant, of dif:‘traﬂ

cell pm-'. of some pracusseé. requires different conditions from an

externsl enviromment. 3y altering conditions it 1s poseible to obtain

éonsidorable regults in practical selection. An example may be found

”!.n the transformation of smmé-r wvheat into winter wheat and winter crops

‘into summer crops.

It is also known, howsver, that in ghedding its old, established

hereditary charactéristics the plant does nds fix new hereditary traiis

‘at once.

According to Michurin, an organiss of plastic mature, of shattersd
hahdity'. is secursd as & result of changed sxternal conditwnsi Con-
.‘orniiv: heredity is ve_mkened or eliuﬁn_atad' in those plantg, and so

is the selectivity with regard to externa]l conditions. In pli.cc of
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congervative heredity, the tendency to prefer some (new) eo'nditlo;u

to others is pregerved or resappears among such plantg. Plantg of

shattered heredity may be tretned nnder aifferent conditions (of

dovclamnt) which in the finel result lead to the acquisition of

degirable organisms, i.e. varietiss of one {ar another plant. MNichurin
agroblology teaches how it is possidle to shatter the hariditli'r naturs

of & piant, 1.e.:

1. By mtﬁn&, 1.e. groving to»gttko: tismﬁa #f differant gensra {¥poreda%);
2. By the influsnce of an external environment at &sf:’l.nita moments of

the paesing of the organiem through warious processes of dtveibpmt;
8. By crossing, asgochliy of forms drastically differing in hadbitat or

origin; in forming (producing) new varieties of swumr best crossing

(hybridismtion) is applied aga rnﬁ.

Crossings are of the &) intra-varietal kiné wvhich follow differsnces
in I'aiolosical ehaucttrhtiés. response So individual methods in agro-
technique, kinds of fertilizers, etc., and the direction taken iz sslection;
®) inter-varietal to strengthen economically useful chsracteristics or |
obtain new varieties more rapldly (use of hetsrosis); ¢) intra-gpecies -
crossingg of sugar beets with garden formge and other forms of bteets,

In selecting parsnt pairg for crossings it is necessary to disclose
the hidden possidilities of hereditary origin. 7Thess hidden pogsidilities

may be found in ancestors on conditfon that every parent is artificially

provided with conditions necessary for its stags development which isck

in field conditions of the erop's region.
Thue some plants are vernalized, others are provided with favoradle
conditions for passing through the 1ight stage. fThese two groups of

plants will develop their owm different cyciss in new conditions. It
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will provide the opportunity to foretell the nature of development of
these plants under different cnvir@nntal conditions.

In this sanner are eitﬁblidud‘ "narrow spots® in the hereditary
origin typical in sach parent and in definite surroundings which permits
the deliberate production of & hybrid in the future, one eliminating (by
conpulﬁinn) both “narrow spots.”?

The experimentg made at Bemone Sslection Station may gerve ag an
o‘xanph for slnilar‘ scleciions of parental pairs to produce varieties of
sugar beetg. Here wers made selections from initisl (original) sugar
beets planted on extengive fields. Under thege conditfions besis
responded to improved mutritions (chisfly nitrogen) combined with improved
uss of molisturs, light and air.

In diatinguiching between the dengity of placement of plants in &
row {458 x 40 cm and 45 x 20 em) the plants wtrel studied according %o
their biologlical characteriastics and sslection wis made of thoase plants
which differad in thelr regponss to comliffons of growth.

In a dry year some plants showed high vigor (energy) of initial root

and leaf foreation in sreas of nusrition of 45 x 20 cm and developed

~ poorly when grown on 45 x 40 cm. Thess planis and their progeny proved,

following checks to bes the most prndﬁctive in regions of inadequate
aoisture and relatively brief vegetation periods. Other plants, however,
stood out by their exceptional vigor‘ during initial root and leaf forma..
tion and cccupied first place in yield when grown on plots of 45 x 40 cm,
while their development wis poorer oﬁ pldts of 45 2 20 ca, their ylelds
proving lower. Suoch plants and their progony proved best under condi- -

tions of adequate moigture. Plants producing in dry years high ylelds

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4

— -

Xarpsnko Transl. 111
and sugar contents on both size plote (45 x 20 mdldﬁ x 40 ca) may
serve as initlal material for cresting varieties adapted to different
céulogicﬂ sarroundings.

The mugar hest variety 3-1537" 5& « L. Mazlumov) was produced in sxactly

thils uum&. It wis odtained as & result of the crossing of threse pre-
viously :tudieq}fi:bhponentg. of‘wliich two {80% of seeds) were trained under
conditions of denes plantings, and the third (208 of seeds) grown under
less dense conditions. | |

In gelecting parsntal pairs it is advisable to use wide initisl material
as mch &g pogsidle, and to select ancestors that carried the sum of
positive characteristics within themselves, not gimilar but different, in
order that "narrow spots® Do sliminated in the development of the progemy..
in creating hﬁridn from previcusly selected parsntal pairs it .h possible
to faorstell even befors crossing the development of possibilities in
hereditary influence. YThese forecasts may refer to the stage nnalysi§
of plants selected for crossing, which should precede hybridisation.

| 0f enormous sigaificance in oblaining desirable varieties is not
only the proper selection of parental pairs dut the training of hybrids
{sexusl and vegetative). Ho hybridization will produce positive regults
if conditions are not created that will contribute to the dovciopmt'
of YHOSE CHARACTERISTICS THE INRERITANCE OF WHICE IS DRSIRED IV THE
VARIETY UNDER PROINCTION. (1. V. Michurin)

He wrotle concnrning it that the qu:iity of avery hybrid grown from
the s8sds of & fruit obdtained from the crossing of two parents consists
in the combimstion of only that part of characteristics vhich is trans-
ferred by hersdity from plant=sncestors {i.e. paternsl, nitoml and

their relatives), the development of which was favored by conditions
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of external environment at the BARLIEST STAGE OF HYBRID aaow'm.

In selacting parental pairs differsnces in the snvironwental) conditions
of toth parente mey have positive influence. The principle of digtant
hybrirﬁutioit dates back o this circumstance. In this cage it ig necessary

. io always congider (in.salpgting plants for crossing) their biological
requirements formed through gensrations and to visualize in advance how
the development of the hersditary elsment under othoi- conditions and
definite factors of influence may proceed.

It 1g seczential to create conditions that contribdute to the domination
of ugeful characterisgticg, to foregee in advancs the entire course of con-
trasting development of hereditary foundstion in a degiradls direction.

Practical gelection of suger beets ocbtained in the teachings of 1. V.

- Michurin and . D. Lysenko provided new, wide possibilities for directed
varietal formmtion. Principles of the work have not yet been firmly
egtablished, but where the work is conducted on the bagls of progressive

biological science large succegsss have been gecured. As ar sxample of

& muccegsful selection of agar beet one mey cite the \m'rlr.-of Bamonas

Selection Bta. {A. L. Mazlumov), vhere for the past 10 ysars such highly
productive varieties of sugar beots huve been produced as:  R-1537, B-47, E-3086,
R-407, otc. The gtudy of &vailable nrieiiu and the large wariety of '
uncunltivated forms of sugar beets permit the extension of directed hybridi-
milon aimed at obtaining high ylelds, better registance to diseages,

higher sugar contents. It is expedient to apply widsly vegetative
hybridization in this commection, especially considering that sugar beets

eross vegetatively essily with other species, as proved by . D. Lysenko

in 1922.
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The fact that notices appeared in foreign literaturs concerning a
standstill in SUgRT best golectlon degerves mention. They ares connected
o part vith the acsumption of physiological limitations in sugar accum-
lation in beeta, partly yitﬁ the belisf of the inpouihility of combining
ht@_yhld with hi;ﬁ SUgAT cet;tont in one varisty. |
Soviet ngrahiulogic;l ;sciunée. having "creativeoly developedt tha_
Darwin theory, has proved in practice the ‘irreiﬂ;ancn of thege sﬁ{':emts
and pointed the way to the pf«;&ncuon of varietios of high ;naid_q and
tu;»ﬁaf gugar content end other nsafui characteristicg requirsd in
im!ustry for divarao nntnral cﬁnditicns. |
. The root weight of beats and their mr ccmtant, ag odtained at
Ramona Sslsction Sta., (R-16537 and Rw306), s well ag in varietiey of

in .
L1 gov and Verkhniachesk stations, grouw/Iree correlation, not appearing

u physioclogical antagonicgts. ‘
| ni. 51 praacnts the gnnornl schene of selection-geed gmwing work
‘bn gugar bacts. It shows that alits geeds are obtatned from stocks of
va-sulecﬂ.on 1i61d (by sogregating *anceg_torﬂ and super-elite). Seeds
of statllun elite alrsady studied on sxperimental fislds having sunccegs-
fﬁny passed x'ggimai varietsl tegting (1-2 yrs.) ars introdaced as new
varistisa for propsgation (reproduction plantings). Transplantings from
reproduced plantings produce slite ﬂads vhich undergo government varietal
testing {(alago for 1-2 yrs.). If the new variety receives & high rating
in goverament varistal testing the slite seed %5 passed on to industry,
i.6. the ostate fam§ of Glavsakhar, for mother sesd plantings. In the
following yoar industrial seeds are obtained from roots of mother hests
intended for fields of collective and stats farms. Ones part of indugtrial

fields is left for goveamment wvarietal testing and if a varlety is highly
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rated its industrial geeds are once more passed on to industry for mother
seed production. The industrial value of & variety is congideradly
heightened in such case gince industrial seeds are slways ten timés nore

plentiful than elits geeds.

End of chapter.

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassified and Approved For Release 201,3:/9,%/2,.2 : CIA-RDP80R01426R009900020001-4

Karpanike

1yr. S2A%108

2yr.
a3 yr.

4’2“‘

Syr.
& yr.

Conparative fisld

cémmmt ive €3418

500

TLIUSTRATION 61

SERDS

|Reproduced plantings |

 Sseds of station elite I

sssd

Matm:c bcat

8 yr.[teede of station slite O\

g yr.

16 yr.

l__)!g%has basts

slite

~

~

™

l \[ }0ovomemt varieta) testing

\{Gova.mcnt varietal testing

Tranale. 111

ELITE

Regional tegting

i e W e A——CE————— o ————

Heglonal teating

[Governmwant varistal tntinsl

oovemment varietal tut!ng]_

Genaral ascheme of geloction #nd seed growing of suger beets.

(End of chapter)
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Sveklowsdstvo; Sugar Beet Cultivation
Moscow, 1950 66.K143

Chapter XIX. ( p. 269-289)

Sugar boetg are infegted by many pests and digesgss during growth
and storing. Yislds may be drastically reduced if pest and digsase control
is insdequate.

Among carer bhoet peste ingsocts sre the most mumerous and cause greatest

hjnti. fone Ingscts - chewing - are eqnippad vith month parte leading
themgelves Lo cheving foliage, stems and roots of plants. Feevils, cator.
pillare of tho cuger beet webworm, Cutworm moths, and many others belong
to thess. .

Other ingects - sucking - i:o:;sass mouth parts adapted for piercing ths
epidermig of p}.rnﬁ and gucking the stp from them. Among these &re aphids,
flea bugs (“xlopy”), etc.

Wnﬂwcm—m anigme, fongl

aizd baeteria. _ The bodies of fungl consist of the thinnest threads, usually

not perceptidle to the neked oye (hyphae of fungi) which in corlescing produce
nyqoliﬁﬁ: By plercing the plant tigsues thé fungus destroys them angd
extracts the putritious substances it wants. The surfece of the injured
plant exhibits in come cases moldy films, in others, spots of variocus color,
form and siz/e.

Fungt propagate by spores (conidia) which are distributed by wind, rain
or ingects. [Iaving attacked the pleant, the spore grows under favorabdle |
ccndttions: in the process fungl excrste 'specia}. engynes which split complex
organic substences and creati favorable conditions for the development of
fungl. TIn £2ditlon to bearing fruit in the cummer, fungi alsc bear fruit

in the wintor - oospores, szygospores, ascogpores, 8l)l extremely resistant
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to fall and vinter weather cond!.tldnt: spores overwinter easily and are
preserved until the next harvest.

Another group of dligeasss - bacterial - 1; caused by bacteria. Thew
ponetrats the plant tissus through apertures in leaves or spots of mechani-
¢al injuries {wounds, cuts) or obstructions caused to surface tigsue dy
fungl and other nesns. Propagating rapidly in plant tism'na. bacteria
sxcrete toxins, poisonous products of their life’s activity, capable of
dostfaying plant tigsue.

Pllat dimns ‘of sugsr bnt. are al.o cmnd by umaq. Yirus

diseases are frequently spread through the sap of dissased plants and trans-
ferred from ons plant to another by sucking insscts.

Pinally, plant diseasss are frequently the result of a disturbdance of
their normal physioclogical activity (lack of separate nutritiocus elements
in the eoil, lack of moisture, air, etc.).

It 1s necessary to point out that not only these (physiological) tmt also _

t the abovs tioned rbutdi f t
M_-__o_r_ e _’oo -nentioned suge 298388 ADDOAY MOYS nquonly

and severely on fislds where the soil lacks adequate » nutrition or possesses

B i SO - m o —

poor physical properties, i.e, excessively moist, cold, poorly serated soils.

Boot diseases o:r bootn (uu? rot, dbrown rot, root eater, stc.) are equally

the regult of vukmnd and wiltod rvoh.

Posts and diesases of sugar beets reduce yields of roots, sugar content,
gensrally spoil the quality of beets &s a raw material for processing and
reduce best resistance during storing. Many dissases of sugar beets
produce, in addition, branching of roots which leads to yield iouts in
digging and cleaning.

A large pumber of insects and inducers of digsases perigh of conditions

unfavorable for their development; some specles of insects propagate, for
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" inetance, only in hot md‘dry gumners. %o depend upon the natural desath

of insects and diseage inducers is, nevartheless, not possidle. It is
imperative ts control them by applying culturel treatment and special control

methods (chemical, mechanical and dlological).

XETHODS FOR CONYROLLING PR

Methods fory controlling peet and diseasss of plants, slthough very
effective, will producs safe resulis only in cases when applied systematically
snd not sgporadically. This meang that pest and digease control mast pro-
cssd in a2 definits sequencs and inter-relation ¢f methods of control, and
2t the m. time be clogely connected with the entire fisld growing system,
fi.0. bs applied to all fields under crop rotation and takey into considerstion
plant varioii.as registant to pests and diseases.

The opportunity to achisve similar active pesst and disense control
bslongs cnly to our planned socialist production.

Pest and dissase control of plants presupposesi 1. Establishment
of conditions contriduting to better growth and development of plants {gpeci-
fically sugar Des#is as a crop ssversly infested by pests and dissages), many
of which are spescific; 2. [Establishment of conditions that interfers with
the devslopment and spread o_f poats and diseases and the destruction of focik
of infection in flelds and on plants; 3. Destruction of pests and inducers
of disessss by chinical;. mechanical and othe: mathods; 4. Improvement of
sanitary conditions of seeds infested by peats -nnd_ diseages, g0il, ased
gtock, contalners, equipment, etc. -

A iargs place in pect and dissase control should bs assigned to pro-

phylactic care, i.e. preventive control. An essential elemsnt in pest and

diseags control is also the fulfillment of required. regunlationa throughout
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the vegstative period of suser bests and other crops under rotation, as
well ag during harvesting and storing. | '

Pest and disease control of plnx_xtn can bs of agro-tschnical, chemical,
mechanical asd biological type.

Proper grass-field crop rotation is the besls for agro-technieal

meagures of control and represents eimultanecusly the most important

condition for the successful exscutlon of other measures. Propsr distri-

bution of crops in rotation, that takes into consideration degree of imjury,

‘may prevent the propagation of many species of pests and dieeases and com-

tridute to the smpitation of infested 80ils.  Improper distridution of

trops in rotation, such as close succession of plants susceptidle to idemtieal
pests and diseases or their planting in clossly adjoining fields ia certain
Joarsg, will contrihxn to the development of diseages and pests. Thus it ig

2ot permissidle to plant oats after sugar beets on soils infestsd by nematodss.

Among the individual agro-technical methods im pest and diseass contrel in

crop rotation with smgar bests the followimg are of major sigaificances

l¢ Timely disking and deep fall plowing; the 1xtter carries larvas and

pupae of insects to the surface of the soll where they are exposed te

the unfavoradle effects of the weather (cold) or are picked by dirds;
another part of pupas and larvas reaches such depths under deep plowﬁs
that cause their destruction. Simltanocusly with vegetative residuss,
which are plowed under aad decay, inducers of variocus dissasss of plants
are dsstroyed.

3. TFlanting of healthy sesds, non-infssted dy diseass, and planting of

healthy, mon-retting root-sseds capable of producing healthy seolllings

———

and smabssquently well-developed mature plants.
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S &r pariods for planting augar beets, other ci'opt and seed plots;

gagar beels ghould bs planted and geedlings trangplanted sarly; thig
engures early sproutéryhich have time to gain strength and sre able
' to resist pests :mi' digsnges;

4. Proper care of plants; this equally contribtutes to deiter plant growth

and incremses their resistance to pests and dissases. Cultivating

' l;ttwocn rows during the perisd of pupating of insects {wireworms, 'etc.)
is pu"ticul&rly effective and canses their distmctidn; o less import-
and is weed destruction, especially if one considers thai many pssts and
dissagss (wsbworm, cutworz moth, etc.) transfer to plantings of
industrisl beets;

—)

S Bemoval of cut and pulled wesds from fields mfter weeding and harvest-

ing, sgpecially from gugar beet crops. This prevents the gpread of
___————’-—\_—_‘—‘— .
pests end digenges which frequently are retained in vegetative residue

during the winter.

6 Weed degtyuction on wagte lands, boundariss of roadwnys, because these

serve as foci of infection; wseds must be cut tefore bleoming to prevent

slf-sowing. |

BIOLOGICAL CONYROL MEASURRS ugainst pests and dfgeasss uge naturel
snemies of both, Among them ars local, predalory insects. Other predacious
ingscts are acclimatized and used in certain locations for tho sams purpose.
To thess belong paragite-egg-saters, propagated in ledoratories and let
out into fields. fhey 1ay their eggs into the eges of inssct-pssts aad
develop within them. Among these pansitc-egg-caﬁers trichogramme i3 vﬁ.doly
" knpwin practicel sgriculture snd is applied in the control of sugar deet

wabwvorns, culworm moths and other peats.

Declassified and Approved.For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassmed and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4

nrpon!m : '!rang}.. 111
0f consideradle significance in bislogical measures of control are
variocus insect-eating birds {starlinge, etc.) which destroy harmful ingects
in large gquantities.
!'héu useful birds chould ‘bef.protectedr and‘helpoﬂ to nest.

Upon the mgution oi’ !‘. B. Lxmko. chickens ars used axtansivaly

on bect fiel ds simcc they d-vour r_sugar beet weerils, cnterpinari of the _suger

beﬂt nbvom, cuzwom moths, nay 'beatlaa. etc.

p—— .

— e
———— ———

CHEMICAL ME&SURBS OF CONTROL consist in apmying and dusting of plantt
and the application of poisonons attractants {(against chewing caterpillars).

Ingecticlides applied agninast pests are divided into two groups: poisons
of ﬁxtomal action or intestinsl poisons; poisons of external action, or
contact polisons. Polgsons thatlcontrol digenses are called fungicides.

Inte stinél poisons 8re spplied against chewing ingects. Upon ponetrat-
ing into the intéiﬁinas of an ingect poisons kill them. Contact poisons
are applied againat sucking ingscts. Thege peisons injnra pestes by penotrat.
195 into their bodies thmuéx epidermis or respiratory organs and by clogzing
respiratory openings. |

Application of fungicldes is limited to the curface of leaves and other

parts of plantsg whith they cover with a thin layer of polsonous subgtance in-
-\_____._—-——-’"—_—-—‘_ .

—

tendod to paralyzc ths dsvelopment nt’ fungi and bacteris.

Ohnicai methods of control of pests and disemses are conducteﬁ by

spocially trained personnel under the suptrvision of amnapists—apeclalistn

(entomlogi sts and phytopathologish) and by observing all precamtlonary

——

meagures in handling. t*&nspomtion, storing and use of poisons. These

e e —— T T e e

— e ——

procautionary measures are descrided in special in:tmctions which mast de

obgerved. -

-
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KXCHANYCAL mxions of control are in the majority of cases supplement
ing chemical and other control methoda. | v
Mochanical control ta#hods conni‘st in cqnacting and dpstraying pests.
Thus hutterﬂiu of the wobwum and sugar baet 1onf bug *Xlop,* etc., ars
caught in gauze n-ts or spucial eﬁtatpi}.].m' nets. Occagionally f’iems after
plowing have poi‘mnpd attrnctapta distributed in trenches against caterpillars.
‘Many other nce'hanicgl.. moans ;*tor the ‘cqnt?gl of peele are uué buides.‘l
!hvu aviistion method hiasv gained large sigPificuace and wids .gppncnuon
in the USSR as 2 n-’t;hod bf contl;ozling agi;ieultural paﬂs and digeasbs.
~Alrplanes spncially adnpud for that purposa are uted to apn;r and dus$
poi sonous chemieal substances or to digtribute polsonous attmt&ntg 'apon
mfuted areas f'ron a halght af 5-10 N ‘ Qhe following snbstances are a.ppnoﬁ
to treat gugar beet fields: ducting with sodium ﬂnuride {8 kdb) again:t
vesvily; spraying egaingt the seme pest with bar:lm chloride (10 xg/n to
50 liters of water) and sodinn ﬂuorido (3.5 kg/h to BO liters of u‘%or). |
dusting agaiﬂst sugar best flea bestle with sodinm fluoride (8 k‘/h), 128
hexachioran (6-8 kgfh) or DDT (12 kg/h).
!hs'aﬂ_utlon uthud proves _highlr sxpdicﬁt; 80 hncttrn of sugar beet
, ﬁolds can be dn:ted and 20—30 hectares spraysd in one hour. |
e zist below the nost inportant control methods which are speciany
designed for individual species of pests and disssens of sugar bests. A
briet ducription of thﬂt pe:ts and diseases and their hiolagical chuactcr-

istics is provided,

Common sugar dbeet wesvil Bothynoderes punciiventris Gara.) Sveklovichnyl

dolgonosik obyknovennyi. Ses: FBriantsev, tr.180s, p. 62-67.
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Grey sugar deet weevil (Tnnzn_mcug palliatus Pabdr.), “seryi gveklovichnyl
dolgennnik"

Striped weevil {(Chro node:'uc facciatug MUll.); '”Pﬁlouﬁyi dolgonosik®:
its larvae do not dwell in the goll but between the roots of beots. Lays
its egge on young yootlets close to the root nack.‘ ixnjﬁrad young plants
{stage of 1-2 paire of lenves) wilt and Yy ary. :Pnpating takes place
towarde the end of Jnly. beatles appear in August. Hothods of control are
.the sane as for comnon beetle.

mgar best flea deetle (mmmm Fald.), "sveklovichnaiis
blokha." Ses: Briantgev, tr. 180, p. 68-69. «

Bugar best webwora, (Loxoateze. !ticticali‘g L..}; *"Lugovol -ntyilk'; Sea:
Pivovarov, tr. 190, p . 1-26 and Derevianchenko, tr. 120, p. 1-18.

Catworm moth, {Buxoa Samtnu Schiff), *ozimmila govka®; (p. 281).

leaf-eating zothes. Catarpinars of loaf.cating moths leave only large

, upharuod
veins of cutside leaves, destroying central leaves cosmpletely. Among them
aret 3Borer;g (Phytometra gapms L.), "sovka gapme®; cabbage, alfalfa, svest

clover, smart wesd gamne, atc. Thece moths repemble the cutworz moth in
appsarancs but bave their own characteristic ag e;.;ecieu. Front wings are
dark oplored with typical design‘in different species. They f1y when dusk
falle (movka garma flieg also during the day) and lay thelr eggs on the
lower surface of leaves. Yhelr caterpillars also differ in coloring; the
posts lead & semi-danylight oxistence, Injure plants directly and are malti-
poisonous; pupate freguently in upper goil ‘;.ayar:. Pupas overwinter
primarily and develop the first generation of butterflies im May or June.
The majority of thege pssts produce two genorations, some three {in the
south). The most widely distriduted among them igtsovkn.gammsx It produces
three gexerations. The first flight takes place in June, the gwcond the
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end of July, the third in September. The female lays #££s in groups
(several at a time); altogsther 500 eggs. Caterpillars develop on the
6-7 day, iive 20 days, injure leaves and @roﬁﬁ of sugar bests. They
pupsts o plants in yellow vhite transparent cocoons. The pupating period
ltsis 10 days. Caterpillars overwinter in the upper laysr of the con-
and pupate right there in the spring. . Sovk-geums propagates hesvily
during hot summers, while best g?uvth iy delayed at that tire, & circum=
stance vhich i{ncrosses the harm cauged by caterpillare to thc; plant,

METHECDS OF mm‘m an_ destruction of weeds; deep fall plowing;
dusting and spraying with poisons (4% bartum chloride; 0.6% of sodium
flvorite; 0.7§ sodiwe fluoride or 0.2% of Paris green).

Tortoige deetles (*schitonoski*); iwo species are involved: (Caggide
nebuloph L., common tortoige beetle, and Capside nodbilis L. Chenopodium
tortoies beetle (Mmurevaiiav).

Both %.ypu are harnful snd widely sprend, slithough sugar beets are
priserily injured by the cormon Cagpida nedbuloss L., & bestle 6-7 mm long,
of rust brown color, doited black; dody en& head coversd by upper wings as
12 by » shield (hence the Russian name for it). _ The poast eaty lodv'n and
gives them a lacy appearance. It has two generations; one, May and June;
the other, July and August. |

}mnn appesr in April and May and begin laylog eggs in piles of 15
sg£9, on leaves of sugar beets, pigwesd snd other Chenopodiaces. Rvery
female lays ab. 200 eggs. In 5.7 days dark grosn larvas appear; their
development lakts 15-25 days; larvae pass through 5 stages in the courss
of their 1life.  Pupke last 5.12 days snd the entirs development 30-35 days.
Adult beetles begin propagating 10-15 days after birth and in August the
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second gensration makes 1ts appearance and overwinters. In northem ngiuna
(Siberia) only ons generation develops and beetles appear in the aiddle of
June.

Nethods of Control: Cultural trestment of fields, chemical msans of
degtruction {same ag above).

CLICK BEETLES (wireworms) (“Shchelkuny*)(Klateridas) In principh) mgar.
beet growing ssciions the following are 'nost widely digtriduted: Eroad
click beetls {Selatosomng latus ¥.), Flanting click ixcotlc.{gg’ fotey m' tator

L.){*posevnyi®); and brown-legged click bettle (Melanotus brunnipeg Germ.),
{*burenogit®): in Kiev and ¥innitza obl. algo the steppe click beetls {Agriotes
qurgistams ¥a18.), (*atepnol®), and in Western Siberia, Siberisn click bebtle
{Selatosomus spretus Nann.)(*Sibirskii®), in the Far Zast, Daur click bsetle

{(Bnraining dauricus Motsch.),{*daurskii®).

Vtﬂons crops, including sugar bests, are also injured by wireworms.
These chew above ground sprouts, penetrate the more mature roots or devour
thinner rostlets. Especially injurious are wireworms in the spring vhen
they attack young sprouts. They sppear on the surface of the socil in the
spring; their mmgss ﬂ.igh} is ohserved at a temperaturs of the air of 16-17°.
Nales do the flying, uhilc gmlcs burrow into fhl‘v s0il and lay their eggs
in small pllss (3-5 eggs) at a depth of a few centimenters. Every female
1¢ capable of laying 130-150 eges; their devolopment takes 25-30 days;
larvas develop in the soil during 4-5 ysars. Popating takes place in
June to Aungust, at a depth of 8-15 cm. Beetles overwinter in ths ‘woil s
a depth of 16-25 cm and ars frost resistant; they are dsstroyed at tempesrs-
tures of below 13-14%, Vireworms are found in fields in large quantities

tight
on ¥xkoksxed solls and in fewsr numbers on friable soilas.
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Methods of Control: Agro-technical mathods precerve the soil iz a
friabtle state and keep molsturs; good cultivation of fallows, dicking of
stubdle and deep fall plowing, freguent cultivation beliwesn rows, weed
ﬁntmtion and removal: al\w wanual gathering of larvae in rbning and
cultivating sugar beels. ‘

Attractants of fregh green ¢lover &re throwh upon the fields; occasionally
these ars polacned, though they do not prove very cffective against wire.
wormg, Application 6f dust hesschlorén may prove of helps

' SUCAE BERY APHID (Aphis fabae Bcop.){*sveklovichnailis t1iis); seali’
{ab. 2 am) insect of grb&?bimk'color: -found in all suger beet growing
reglons especinlly. in Western, moister sones. Its hosts are the Spindle
tree {Euonywug) {“’bmsklloi;vﬁ%f. Yiburngs {*kalina®), Jemin. It lanl gL
on thegse plants in the £all ;.ud sphidg develop in the spring. Leaves,
when injured in Jume ard July, curl snd turn downwards, lLoss thelir elasticity,
wilt apd frequently dry out. Seadlings are egqually affected by aphids;
they wilt and frequently there is no yield of soeds at all. Every fessls
lays daily 5-10 larvae and produces 120-150 egzs in its 1ife cycle. Larvae
complofe their development im 10-15 days and begin propagating, By the end
of Anzust & part of wingsd aphids returns to plants that had originslly fed
them {spindle troe, jammin, viburnum). Here they producs another gsners-
tion which couples and lays eggs that overwinter. |

Methode of control: a complex of measurss to engure vigorots growth
of gagar bests. Vhen aphids make their first appearsnce and leaves are not
yot curled, spraying is applied with contact poisons: anabtmgine-sulfats
{0.1% wolution and 4g. of soap to ) liter of water), totsl sxpenditure of
mixtare 700-800 1 per h-'ctm. ¥icotine-sul fate {0.07% sclution addsd to

4g. of soap aﬁd ) Iitir of fiuid), same amount of water; tobacco essence
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(500-600¢g. of makhorka dust to 10 liters of niar): 2% solutior of laundry
soap. Also dusting with 5 anadadust. | »

SUGAR EEET LEAF BUT (mopw wml Piob.) mmall
(8.5-5 mm) mnowhrmm instct covered with silvery hnirl that are oanﬂ.y
wiped off. Capable of gevere injury, sucks sap of plauts in aost delicate
partis, uppsr stem and flovers, ,which d;ry out. In:nry m:‘t m:rc in stepps
ragions where they attack sugar beets of firet and sccpn& years. Foumd
steadily in Siberia {Altai krai) and Krasodar krai where they injure primarily
transplanted gevdiings. Develops ii two gomﬁtions i# ab. 35 days (each).
Second geperation injures suger bests primarily. %he bugs transfer to sugar
beets by the end of May snd early June. Upon reaching seturity tugs begin
proplﬁt-ing; oges ';u:-e iaid in rows (3-8} iIn veins and peticles of leaves, and
on upper part of runners in sprouts. One femals lays 50-300 eggss

Nethods of Control: Destruction of wintering sggs of bugs by diep
fall plowing (bsfore weeds dry out), plowing of vaste lands turning layor
o*ur befors pests reach the winged stage; cutting weeds on roadg and -
doundariss; bumtng 8ll residue from throﬁing: of Leguminous crops; early
planting of sugar bests on woll-fertilised and cultivated soil; kesping
fislds free from wesds. Dusting of beets when pests appear with 5-5%
anabadust or gpraying with anabasine or nicotine-gulfates {0.5 1. of dnaf and
1.2 1. of 1iquid sosp to 100 1iters of water), total solution 650-700 1/h.
Trapping bugs in nets. ‘

SUGAR BEXY LEAF MINER (Pegomyis hyoscyami Panser)(“svaklovichnaeiia mukhat),
Found in all regiong where beets are grmm; rcmbiu somevhat the housefly
{608 mm, in length), ash-grey color, back hag dark ﬁlamtud stripe, body
red on the sides. Most frequently found on Umbelliferse. rm.; lay

- ®ggs on underside of leaves of weeds and lpets singly and in rows, & few
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eggs at a time. One female laye 40-100 oggs in & season. At A tempera~
ture of 28°, lasting 2-5 days, and at a lower tupémtnro of 8° (34 days
later) wvoralike iarva.a uppm from eggc_; | They pierce pulp of ln;wn. nake
tunnels under the epldermis which are narrow at first and grafually coalesce .
‘into spots which extend over thev sntire leafs

the Iarv'w stm lasts 7 and 22 days, atrpon&ing gpbn the temperature.
Larvas next penstrate the idi} to a depth of 2-10 cm (dspending upon jﬁn ;
humidity). Here they pupate; the adult pest fifes out 13-32 days later,
depending upon the temperature. The entire stage of aivolopncn% lants ,
34-46 dsys. Cold and row weather occssionally destroy larvas. The fly
Jives about two monthe.

Methods of Control: High level cultural treatment to increase best
growth; weed control, particularly of henbane, gnossfoot, thorn apple, upon
which the fly lays its eggs; destruction of egge in thinning beets, as wll
of injured lesves. | |

*“Damping-off* {("Korneed?) a disease of sprouts and seedlings up to
8~-4 leaves stage of boets, it injures the rootiet and cotyledon elbov.
Injured geediings usually blacken and dis. Brown spots or siripes appesar
on injured part of sprouts. Thess gradually gpread and the entire under-
ground part of the sesdling blackens (black leg) at either tho upper part
of the mot1¢§ or the underground cotyhﬂniz slbow where the blackened tigsus
coalesces. Occasionally ;h-' injured part of the plent continued to develop
and gets mach thicker than that of & heslithy plant. The digease ugually
appears under conditions which\ do not provide for air accessibility into

the soll, i.e. on heary clayey mx,’ on lov soils vhers ground water level
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£s high and generally on soils sasily izmndated and forming crustsa.
#hinning of bests under those con&ui.ons is dangerous 11' !.nfasution
is' gsvere (20-30%); when infestation is low, beot plantings nay be pro-
served with good care, although yield is affected.
- Many ulcro»oﬁmisns attack mkgnégil :mmg‘mod}_.ihgs; c‘hhﬂy the fungi

re: m_zg ma betao Frauk, Pythius murmm Hesse, Honiliopsis Aderholdd

ﬁuhl., various :pees.e. of Mgrz , and hsctcria - Ervinia smylovors {(Burril)

¥inslow; Pssudomanas_chloro roaphis (x.uignara et mnvsgtou} Bergoy: Serratis.
ina Dergey; &M (stuts), ste.

i‘ho ) nicm-ormnims aro. navorthelass. unable te produce the digesge
unless plants are uukened and 1t is therefors most important to create
better conditions fo'r beet growth to -noid damping off.

Methods of Control:  Progressive agricultural technique to provide
better condiiions for tha developnent of sprouts and geedlingg. Intro-
duction of mazure un&or deeply plowed wsoil, au;owiany on heavy soilg.

0! considerable impnrta.uce in the control of mot—utﬁi?: 9&. rols
pxayod in trop rntatian by the grosa layer vhich eat;‘blishu ooil structure
and bettsr asration, both of which aéprbds the deveiapun; of the disenge.
Cultivation between rows and immediate destructlon of the eoil crust as
soon as formed. ZEqually recoEmended is m‘bsequnnt ropeated cultiwting
without pulverising the goil.

mr $POT or _@Qﬂ_h canged by the fungys Cercospors beticols

él»cc. ‘i‘!'zé disense appanri in the form of spots'on best follage, they are
of round du'.po. edged in red~browmn. A grey film appears later on the
surface of spota, representing an accumulation of threads of the fungus
and ti:c large quantity of spores (conidia). | When beetis ars s_-nrny,

infested the field takes on & blmck brown sppearance, the folisge dies
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almost entirely, reducing growth, yield and sugar content considersbly.

Tho disease strikes with particular ssverity during malst and warm
mmw‘rq and infasts bests priﬂf‘iiy in hn:‘idhzy-ngions. Xrasnodar kral and
the Far Rast. Cercospors also attacks transplented :préuta of sugar deets.

fhe Inducer of the disease dles in the snimal organism if infested
foliage is fed to domestic aniwalg; wmanure thersfors does not tmai“h the
dimh. ¥he fnngﬁslis aia_o destroyed in ensilage and cunsequnnnj leaves
infested with cercospora may be ensilaed. !oingc 1f lefi on Tielde my
presarve the fungus for sncther year, howsver. (It dies only on leavas
plowsd under some 20-22 cm.)

- ﬁ'cthod; of contrel: Immediate gathering and ensilage after harvest-
ing and cleaning of crop; compulsory deep fall plawing; destruction (burning)
of regidue of seed stock of beets.

‘ Beet resistance to cercospora is increased by additional fct&ing;

tmong chemical methods of control, spraying of plants with 1% Bordesux

nixture. Spraying m@t be dons &s soon as %he ai“soase is discoversd and
repeated no less than & times every 10 - 12 days. Spreying produces better
resnlts after raln and dew or on clondy days, imwedimtely after the lesves
ars 'dri; spraying has little effect in hot, dry weather.

mstinx of plantg with lQapp.‘hlilt "powdcr (1 part of dehydrated copper
sulfate and 4 parts of dry lime are also used).

BACPERIAL LRAF SPOY is canécd by & group of bacterias (Maciilus butyricus

batas Koczure, Decillus ugeni..ricng vulgatug Fliggs and Beacillus mycoides
" Ttgge). on largs aresg and individus)l fisld plots bdeets are usnally

infegted at the early stige {2-3 pairs of genuine leaveg). On adult plants
and gprouts of beels the discage octurg less often and injurss thom in

sraller degree. It appears on foliage in the form of round, oily spots
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edged dark brown; the injured tissus graduslly dies; punctures appesr om
the 1eaf {perforated spots). Complets destruction of leaves or dis-
ruption of assimilation may follow. Infested soil carries dmcteria to
leaves (raindrops).

Methods of contyrol: Esrly sdditional feeding, especiailly with nitro-

genous food.

KILDEY, the ianducer is the fungus Erysiphe communig Grev.; injures
bests in first and second years. The gywptom - appsarance on both sides
of leaves of powdery film which repragents the mycelium of ths fungus and
spores. ._At ﬁﬁt lower loaves then upper are affected. The fungus tpriaai
with the aid of spores throughout the summsr and producss winter :pot'"l in
the fall which overvinter. The disenge appsars in the gecend half of the
sumner {on some plants), gradually extending by the harvesting period.
Steng, flowers and ssed bolls {"™lubochki®) are affected on transplanted
stock. Infested leaves wilt, yellow and lowsr lesves die first. Dis-
saged plants ars retarded in growth and their roots are of smaller weight
than thoee of norsal plants. Diseaged iﬂc&lings producs sssll bolls of
soedg oi‘ low germination. Wocl of infca'tlon may be vegetative residues
of trangplanted saterial, tnfested sseds, transplantsd digezsed roots.

Methods of control: Treatment of infested seeds with formalin {1:300)
for 5 min., mbaqnﬁt saturation for 20 hrs.; dustiing of plantings with
gulfur {30-40 kg/h) or epraying with lime-sulfate | solution {0.5° according
to Boshwe), shensver films appear; muhm of foliage from diseaged plant-
ings anl imwmediate removal of résidue after harvesting from the field;
their use {unsuited for formge) in ensilage or compost, or turning of residus.
Desp fall plowing which csuses fungt to die.
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PSEUDOSMILIEW or Perscnospora; its inducer ig the fungue Peroncospors
Schachtii hﬁke}‘. which injures sugar beets in first and escond years. In
the first ysar beet foliage is infested (especially young leaves) but trans-
planted materisl may also be atiacked in gome meagure. Symptom of digease
1s the appearsnce of grey fiim with violet tint om the lower surface of
lsaves. A simllar type of infection is noted on sprouts. - Dissased lesves
become delicate, bend or curl (curly disssge). The inducer of the digeass
overvinters in infested post-harvested residues (stems, leaves), in roots of
mo they bac‘ts. soedg, and fons. gpores in the gpring which infeat deets.
Spores are sasily transferred from one plant to another and slso to other
fields. Yhe Tungus produces winter spores on infested plants which are
preserved tmtu-ﬂxi following ysare

The diseage develops primarily in cool, moist psriods during the
spring, attacking sprouts, and 2lec by the end of the vegetation period

“when nights gnt cold. 'Is@m‘ts are attacked after trangplanting or through
primary infestation (in the first yoar); they continue thetir dcnloMt
while the fungus overwinters on roots planted for seed. In the latter
cass tho disense maken its appearance in sarly spring on the rosetts lsaves
of sprouts znd next on flower-bearing runners; results are mfertile and
poor productivity plants.

Method of comtrol: Spraying of foct of infestation with Bordeaunx
mixture 14 and subsequent destruction of individnal dissased plants; treat-
nant of gosds (from infested elﬁlpt) befors planting with formalin (1:300)
for 1-2 min. and sudssquent gaturation; obssrvation throughout the muﬁr
of plantings of sother beets and of entire field before harvesting; all

diseaped plantq are removed and destroyed.
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’ Toci of infestation sre sprayed with Bordeaux miubure; residus burned
in threching transplanted stock; immediately after harvesting deep 1_311
plowing with foriplcu on digeased fields to destroy spores of fungi.

RUSY - inducer 1s the fungns Uromyces betas Pers.; injurssg leaves and

petioles of besis in the first year, as well as ramners and ssed bolls on

\ lprouﬁrm_ .

The dinolm_e appears in _tha form of saill‘ pusiules, i.s. susner spores
fread from t;m ioru spidermisz. Towerds fall pustules acquire dark drown
coloring and cmtaig vinter pustules. The aecidial stage (spring) of the
fungus {8 seldom foﬁn‘&, chisfly on tfﬁmplantnﬁ naterial or sugar best sprouts.

Wintdizepores vhich remain on vegetative regidue on sesde and roots of

~ wother ,’bee‘b.o’ until spring infest new pianta.

.m-t’c_m;ua: drying of leaves, reduces yields and sugmr content of roots
of boeta.' a3 well ag ;&el&u of seads. ‘

Rasgt of bests was !oi-orly conni&urc& a gquarantine ohjict; infestation
of best plantings was observed in the Ukraine during the post-war period.
Nethods of control are the game as againgt Peronospors.

MOSAIC is a virus dieesss which affects bests in the first yesar and
injures transplanted stotk primarily (pl,\zm),. Mosals injures garden asd
forage yutg. Yicia falm L. Vlr:‘ m;na P;rs.. and among weeds - ﬁh!ritu',
snd Sonchus {"osot"), ete. .

Soms sucking insscts trangmit the virus of mosaic with the sap of
’pll.ntu: Control meastires: wesd destruction; planting away from bat-t‘
fields (espscially mother best) and vther plants susceptidle to moseic,
as well as destruction of insect-hosts; immediate removal of roots after

.. antiﬁg from fields and destrunction of vegelative regidus, Rejection

~ - of roots of mother beets infested with mossic. Tests have established
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ths conalderadble rsgistance of bests againet mosaic provided plantis are
well nourished. (Miremov suuan} | |

HED m*r or ahﬁ.:octonh, inducer if ih- f\zngns Ehiroctonia violscu Tole

which hsuras roots of be.t: {p. 295). It 15 spread by plentings of
infuted root-md atocx cr tho introduction of mamure into the uoil obtained
from cattle fed vith ﬁinsmd ro_otu. as well as throngh particles of moil
(sgricultural isplements) snd other mesns. The diaeab infosts, in addi-
tion to sugar buh. ali'alfa, clour. wtch. potntoos. ca:rrota. rnpt. etc.
control neASUrey Sre? stptreta lurvegting ot basts mfestsd with
axtsactcnia* the diuaaod plrt of root h cut off n:nd acstmrad. the hcalthy
part 13 sent to the plant for immediate prneusing. Careful rejcction of
roots on plantings of mother bests; if the fleld is infested with the
diseau,‘ the entire c‘rog of mother beets is uned for industry: if, however,
infegtation il-in spots, the roots lix focd are rc:octed.' Hothor beets
infested with Ehiszoctonia (unlr 1%) are kept in separate storing pilcs under
close mpervigion; if tom&w tho ond of storing the porcontuga iz 5%, the
bcets are pronounced nnsuitadle for phnting and rnjocﬁsd~ 17 the degros

is below 5%, mother Deets are treated with mlmr-lho solution (1:20) or
formelin (1:396). Ii is to be noted that treatment of root-sesd material
with formalin sometimes reduces the yield of sseds. It 1s aleo possitle

to d.’a.troy th_o inducer of Ihiuctmiia in the soil with & strong poisonous
substance (chlorpicrin - 600 kgfh or cardon-bisulfids 2000kg/h).

| TAIL WOT injuros the tail end of the beet roots; the appearance ig
lead-grey or black (p. 296). Infested roots may get into stored piles

of indugtrial or mother bests and serve as a focus of infection thers. It

develops mostly on low plots, irrigated land, whers the water stagnateg
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and scesss of aly to roots is hindersd, or on very tight soils. Many
bacteria ﬂttack such in;ﬁrad roots which leads %o the clogzing of the
vagcular gystes and reduced saccess of water and nutrients to the root.
Control mexeures are: Oood treatment of soil and in urgent cases
draining; deep eultivation during paried of care of plantings; introduction
of high d?utgts of phosphorite f;rtiliurn; rogular watering of beets In
| mip’u& rcgic}n in gmall amcunts; careful rejection of roots of mother
and industrial beets and their immsdiate processing.
BEOWN ROT OF ROOT snmma roots of sugar mats; chiefly om non-
structural heavy soils of uninundsted goils, valleys where water stagnates,
and plotg vhere ground water is of high level.,

 Micro-organims, c;ncifiénny the soil fungns muiops’ia;}g'igrmm%

Fuhl, one of the indirect inducers of dsmping off on beet sprouts, attack
foots of beste infested with brown rot. Control measures are the sams ag
 thoee unged for tail rot. _

TUSARIUK (p. 297). Control meagures: a1l agro-technical ssasures
contrituling to the accusmlation of molgture in upper layers of the soil;
sdditional cultivating {vhen digsase wakes ftg sppearance) and destrustion
of poil pests. icjwtion of mother and industrial bosts; destruction of
digeased roots.

HEART BOT develeps in the first year of best planiing; also in trans-
planted stock. Characterized by dying of point of growth. Young runners
remain undevelopsd, blacken and dry out (p. 298).  Semi-saprophyte fungi,
Fhoms betae Pr., stc., injure dissaged roots. Principal cause of disoass
is boron deficisncy. '

Control meagures: Introduction of boren intc the soil (6-10 kg/h of

borax), and if diseace appears during periocd of vegetation - additional
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fesding with doron; rejection of diseased roots, sspscially mother l':at
roots. | » |

SCAB 1s 2 disease of surface tissue of roots, affecting beets in the

first yoar. {p. 298) Inducer Bacterium scabisgenum P. causes pustular

scab and 1nfests bsets chidfly on solonsts soils. Common scab (belt) is

cauged by s0il actinomyces: Actinonyces scadies Thaxter, A. cretaceous

Krtiger, A. nigrlﬁcang lrdgcr. A. aldug an.. stc. The huru donn by

this disesss (cf uhattvor fom} cnnshts in the chnnge of conuistonc,y of

root which hardens. It has hnn nm ntnblishnd tha.t W
contain & high amount of harmfol nitrogen. m. dissase is spread through
infested root-seed material, other root craps susceptibls to the disssse,
and also potato tubers. Damping off of bests also contribute to the
development of ihe digeage, as do exceasive :oistmi of ﬁm e0il and allkealine
reaction of goil. ﬂontml mesgures:  good in!.tiul 3011 treatment and
cultivating bitween rows {(to aid urstion}. intruduction into the soil of
p’otas:iun cyanaside {prophylactic); rejection of infested roots in harvest-
ing. |

BACTERIUX OF B00Y. Inducers of disenss arc Bacterium Serbinowi Serd.,

| Bacillus xycoides Yidgee, kcillus gudtilia Cohn, Bacterium betas vigcowums
Buromsky st .mhﬁh {ﬁ. 299). Diseage is most frequent in stored piles
Iof dests, doth indnsti-iai and mother bests. Bunti-ol HORgUIes Are: pré-
vention of roots from wilting and freezing in atorsd piles; rejsction of
digeassd mother best rocts or thelr speedy processing.

Bpo? CANCER - Bacterial dissase, of which the inducer iz Bacterium
tumefaciens E. Sm. ;t'!om. {p. 300}, While the digenge 1s widely spr»h.
1t attacks individual plants. Conirol msasures: rejaction of roots of
mother beets before storing.

End of mptﬁfa
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Ieshepokov, §. A, \\V
liew Potato Varieties of Ulianovskaia Experiment Station
Sad i Ogorods 1270{7)s 73-74, July 1950, 80 8al3

Translated from the Fussian by
S. N. ¥onson

The Ulianov Yotato Experiment Statjion began its work of producing new
potato varieties adapted to the ecolo;icel conditions of the South-East begin
ning 1931. The results of varietal experimentation and study showed that 75
potato varieties of foreign selection usually produced poor specimens with |
respect to productivity which degenerated rapidly proving unsuited to our condi-v
tions. The neoessity for organising potato selection and seed growing work under
ions of the South-East became therefore imperstive, ;

The principal method from the start in producing new potato varioties was
the selsction of yotato varieties, their study, testing arnc assignment into proe
duction. Subsequent selection work was bused on artificial crossing. 4As a
result eleven outstanding prospective seedliongs were transferred in 1941 to the

Uovernment Network of Varietal Experimsntation. Some of thuse are already

regionalized at present sud propagated under conditions of production at collec-
tive and state farms. The variety ULIANOV is regionalized for the Ulianov,
Fuibishev, Chkalov, Saratov, and Rostov oblasts, the Krasnodar territory, the
Bashkir and ¥ordov ASSR. The variety VOLZHANIK is regionalized for the Ulianov,

Kuibishev and Sverdlovak oblasts; the veriety VERLPAEVSE for the Glianov ang

P e

Vladimir oblasts snd for the Bashkir ASSR,.

In potato selection we peid partioulsr attention to the training of young
sprouts under high agricultural standards, teking into considerstion the faot
that nutrition represents an important factor in oreating good hybrigd seedlings

throughout the ﬁeriod of their growth, ms well a8 in all tuber reproductions,

001-4
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Leshepekov, 8. Ao

we are giving below a desoription of the best varieties: -
yariety ULIANOV - olump tall, partly gproad; stem 1ightly pigp:nﬂng -
white; tuber white, owal, gkin smooth, surface eyes. Early ma\; ; o
yield, moderate starch content. Resistant to drought; satisfactory

»

lanting®e
od keeping quality; produces high ylelds in sumper P
€0

r red-violets
AEV - oclump tall, partly gpread; stem green; flowe
e ’ ‘ rface eyes; med ium
tip, smooth skin, su
-ated, of pointed
tuber white, e longs T
£ high yleld; high percentage of starch content; supe
e duces high yields in
. excellent taste; produ
; kseping quality; ex
resistance; pood

surmer plantings.

¢, rounded;
jump tell erect; flower white; tuber white, large,
LZHANIN - clum »
Variety VOLZHANIN - © S |
um meturing £ high yleld, large tuber; averags percentege te tent
T V high yield in summer
t to drought; tasting and keeping qualitien goods hig
resistant tO

plantings.

nd of article

2-27-51 '
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Kameraz, A. Ia. Agrotekhnike kertofelia '
v nechernozemnoi polose [Agrioultural practices Q,\.\\
for potatoes in the non<black soil area].
Moskvae,Cos.Izd~vo Selkhor Lit-ry, 1949,
118 p. 75 El2
Translated from the Russian
by Se N. onson
TARLE OF CONTELTS

Introduction , P. 3
Characteristiocs of Potato Culture and its Place in p. S
Crop Rotation Requirements with regard to
Temperature and Moisture Requirements with

regard to 8oil; Role of Potato in Crop Rotation.

Preparation of Soed MEuterial p. 10
Detormination of the Seed qualities of Sowed
Potatoes; Sire of Platitod Tubsrs; Tornaliszetion
Tethods (Bermination of Tubers; Planting with
Tuber Parts.

Fertiligation of Potaﬁoas Pe 23
The need of nutritious substances by potatoes; uee
of organic fertillzers; Green fertilization; Bacterial
fertilization; ¥ineral fortilization; liming of solils;
the most effective methods for introducing Briiligers;
additional leeding of potmtoes; Introduction of ferti-
lizers into the nystem of Crop Rotation with Potatoes;

Fertiligers and qualities of Potatoes.

-
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Cultivation of the Soll, Planting, Care, and Harvesting of Poiatoos
Preparation of the soil for planting; periods and mothods of
planting; Deneity of planiting; care cf potatoes; watoring:

Harvesting.

Yechanization of Fotato Culture
Heohanization of Plentings Pachines for the care of potaloes;

Potato-harveeting machinery; mechanization of potato éorting.

Verieties of Potatoes for the Non-Black Barth Belt
Requirements to be mot by verieties of potatoss; varietel
regionaligation of potatoes; brief characterietles of potato

verieticg.

Seed Growing of Potatoos
Influence of environment upon the seed qualities of potatoss;
Growing teed potatoes on turfy solls; susmmer plantings of
potatoos in conditlons of the non-black earth belt; scod plots
of potatoes; cleaning of potato plantings; selection for the

purpose of varietal improvement.

Growing Early Potatoes
Varieties for early growing: Preparation of seed materiel;
preparation of goil; feriilization of the early potato;
planting of early potatoes; rmulching of potato plantings;

oere of early potdtoos; harvesting of early potatoes.

Control of Disenseos and Pests of Potatoes

Fungl diseases; bacterisl diseases; degeneration of potatoes;

potato pesta.

p. 54

p. €6

P 85

p. 91
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Storage of Potautoes Pe 108
Special methods of storing; atoring in permanent quarters;
proparation of storage quarters end the loading of potatoes;
care of potutoes while otored; storage in tenporary quarters;

storage during the spring and sunmer psricida.
Bnd

Date: 2/1/51
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Ranmerat , A. Ia.
Agricultural Practioss
Moncow, 1949

Translated in part by
8. K. Monson
VARIETIES OF POTATOEZS FOR TPE RON-BLACEK EARTH BELT:
REQUIRRNENTS FOR POTATO VARTNTIRS (p. 75-8R)

In the total (entire) complox of measures which ensure high and
stable potato yields, the proper selection of varieties carries excep-
tional significance, 1.0., the varietlies most suitable to corresponding
soil and climatic conditions and the maintenance of high seed qualities

in ceed material,

Shook workers obtain as & rule high yields by working with the

best regionalized varieties for their particular zone,

In order to meet the requirements of preduction good, early,
msdium and late maturing teble warieties are essential., TFor industrial

use varieties of high vield snd starch content are required,

Early varieties are essential in every oblast, primarily in the
suburban zones of industrial centers, to provide the population with
row potetoes during the summer. ZEvery household should thorefore main-
tain a proper ocormelation between early and late varletles, Late varieties
wvhich take longer time in deweloping produce high ylelds under normal
conditions, are distinguished by & higher gtarch content, are mores resis-
tant to phytophthors, and do better in storage. For fall and winter

oonsimption the later varieties asre therefore preferable.
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Agriocultural Practices

Considering that the oonsumption of new potatoes begins approx-
imately in the middle of July and lasts until the middle of October,
f.0. about two monthe, new potatoes should have en area designated to
them that will ensure a two-months supply of table varieties. Aress

allocated to early potatoee should have heavier soils, Early verleties

will, if planted in time for sumrer use, be harvested before the appear-

R

ance of phytophthora in sections where this dlsease oocours. Stored

v, [

tubers will under thome oiroumstences also keep better until spring.

Table wvarieties should, in addition, possess high tests gualities
and well shaped tubers with omall eyes. This requirement does not have
to be met by forage varleties which may have lower taste qualities, but

should possess & high yield. In roneg of the distilling and starch-

—_———— —————

wolassos (1) industries, Industrial varieties possessing high starch

content should be primarily distributed., The prinscipal requirement

ra——.

expected of all varleties is their resistance to diseases of canker,

phytophthore and others. The production of canker-resigtant varieties
‘-———-’-"‘——.—"h‘— m——————
reprosents the beat mothod for controlling the dangerous canker disease.

ra——

In utilising the original (initial) matertal for selection gathered
by the All-Union Institute of Plent Industry, Soviet selectors produce
at present phytophthora-resistant potato varietiea. It is imperative to
produce varjeties of hipgh quality and yield whleh combine resistance to
cenker and phytophthora. Of particular signiflcance is the production

— e

of early canker-reaistant and phytophthora-resistant potato varieties,
\“_"" ”—“—__\\;
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Agricultural Practices

Considering the possibility that the Colorado Beetle may be intro- |
ducsd into tho USSR, selective work utilising new data collected by
the Institute of Plant Industry for the production of high-grade potato
varioties should be widely practiced with the view of produoing varioties

resistant to the Colorado beetlo.

VARIETAL RLCTIONALYZATION OF FOTATOES

EBxperirents on potate varieties for the purpose of estaoblishing
thelr suitability for any regions of the USSR are oonduoted on apecial
varistal plote by the fovernment Commission on Varieta)l Experimentation
(tests.) (Soe former article). On the bagic of years of experimsntation,
as againet acoepted standards, all pooror varleties are rejected and the
better varieties that exceed the cstablished standard varieties in some
oharabtcriatioa are lncluded in the liste of varisties that ars recommended

for cortaln oblests, territories and republics.

—" {ith regard to rapid maturing varieties are classified into: early
and mediun naturing, medium lato end late-maturing varieties; for econ-

onlc production into: table, forage and industrial varjeties.

Regionnlized varieties are divided into three groups: basioc, potgntial
and temporerily admissible varietiea.
{15 lines eliminated, desoribing the nature of the ebove three groups;

this informetion hes been translated elsewhere].

The followinpg varieties have been regionalized for the different

oblasts, torritories and sutanomous republios of the Yon-Black-Earth
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Agricultural Practices .

‘ , W i v’
Zone of the REFSR: Aberdeen Favorite, Relorussky, Berlichingen,

v

Vem‘o/nt, Vohltmann, ﬁ'@%g, ﬁan{n:iaky. Graa("./ Sgct, Xman{m, Kallgv,
cahi‘ﬁer, Kolkhonny, Kordﬁvsky. Cour‘éar, Kun‘éu, Leningr@y (5. 74),
Lo%h, Kajexn/tic, Haro'd/ny, Par:ga{sia, Paul h(gner. Early‘/ﬂ’osa. Ros€ of
i | mt, Bilesia, Smyslovsky, Sevietsky, Phytophtora-Pesistant, Bpi‘ts/u;e,

leﬁ’.\, Jubel.

The Following varieties were ‘}agionulized for the various oblasts
Gurs. Lobin, wobdtann, utel
of the BSSR (White Russia}: Early Rose, Epicure, Lok¥kh, Woh toan, Jubel,
Vs / v
Berlieﬁ{ngan, Kalev, Kurlgla, Cou‘r/i;x‘, cab‘b/ler, Silesiea, Parn$ssia,
o -
Sweatesr, Phytophthor%aaistunt, Balaréuasky, Oskgte, Vekaragis,

For the Finnish-Karelian S8R the canker-resiatant varlstiea:

b v v vd
Geb‘g:‘gr. Courler, Periichingen, Great Scot, Ju%al.

For the Lithuanian SSR the oacler-resistant variaeties: 03%'{;&,
v
pardiesia, uilda, Yejoetic, Pe‘;(o, ate.

o v/ v
For the latvien SSR the varieties: WMajostic, Neodam, Erdgold,

v
Bint'e, Edenwald Blus, astb'o{&, ag, wall as the canker-resistant varieties

' (v g , Vv
of local selaction: FKalev, Kungla, Virilan, Piklik, linda, Kollane,

BRIBF CHARACTERISTICS OF POTATO VARIETIES

t/m“jm& PAVORITE: Kedium maturing, table, yleldy, canksr-resistant;
tubere round, white, small-eyed, white pulp, nood taste. Starch and

keeping quality medium.
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Agricultural Practices

‘/BELORI}SSIEY {ecedling 5780)s Frodused by the Delorussisn Selectlon
Crain Statlon. Medium-carly, table-forage, yleldy, non-cenkor-resistant.

Tubess roundish, flet, red. Starch content snd .L'eepﬁng quallity average.

\/ﬂEELICHIKf}EH: ediun maturing, table, high yield, canker-resistant,
relatively resistant to scab. Tubers oval, smell-eyed, skin peeling, red,
white flesh, average taste, starch content and keeping quality; sprouts(?)

early in storape.

Mmu:: Produced in Latvia; late, tablo-industrisl, modium yield,
non~canker-resicstant; tubors oval, red; starch content sbove AVOrese;

goed keeplng quality.

VIUrRIONT « Larly, table, avorage yleld; non-canker-resistant; tubers
long, have many small eyes, dark-rose, of good taste; starch coantent aand

kooping quality average.

./ WOHLTHANN: late, indusirial, yieldy, non-cenker-resistant; in practioe
resistant to ring rot; tubers roundish, small-eyed, skin red; not éasily.

peéling. High sterch content; good leeping quality.

V RERO: late, table-industriasl; average and good yield; non-cenker-
resigtant. Tuwders roundish, amall-eyed, okin peeling, red; white flesh;
high starch content; good keeping quality.

v’ GOLLANDSKY (YODEL): YVery late, table-industrial; average yield;
non-canker~resistant; tubers roundish, smalle-eyed, white peoling skin,

white flesh; average starch content; pood keeping quality.
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Agricultural Practices

L’égﬁﬁT SCOTs Yedium maturing, table; average yleld, canker-resistant;
tubers roundish and round-oval, eyes not deep, white; white flesh; low

starch content; keeping quallity average.

V/;;;RSKY (Seedling 101): Produced by I'e ¥. Xhrennikova from an
inter-species crossing performed at the All-Upion Institute of Plant
Industry. UDarly, table, yleldy; tubers of average size; round, whits,
small eyes, light-ysllowm fleah; starch content not high; keeping quality

good.

7F I¥AXDRA: Variety produced under northern conditions by the Instituts
of Plant Industry by intra-species pybridization. Early, and upder other
oonditions medium-maturing, table, of high yield, canker-resistant and
apparently also resistant to the more sggressive carker races, according
to preliminary investigation. Tubers round-oval, flat, pink, eyes not
deep, vellowlsh flech; splendid taste; averapge starch content;»good

keeping gquality.

V/’KALBV: Produced by the IYGEVSKY Selection Station in Fsthonia,
Fedium maturing, table, yieldy, canker-resistant; highly susceptible to
wrinkled mosaic and ring rot; tubers turnip-shaped, peeling, skin white,
medium deep eyes; white flesh; starch content below average; keeping

quality average.

WCOEBLER: Early, teble, yieldy, canker-resistant, non-resistant to
ring rot; highly susceptible to phytophthora; tubers round, white, of
white flesh; averape taste; averapge and below average starch content;

poor keeping quality.
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Kemerag -
Agricultural Practices
V
KOLKHOZNY (Seedling 1969): Produced at the Novozybkov Expsriment
Stetion and the Institute of Potato Industry. Kediun maturing, table,
yleldy, pon-canker-resistant; tubers long~oval; numerous, not deep eyes,

white; white flesh; averege sterch content; good keeping quality.

lAOBEE:EVSKYt Produced at the Koronev Selection Station from the
orossing of Swoetez X Smyslovsky. Yedium late, industrial, vieldy, non-
cankor-resistant. Tubsers round-oval; medium deap eyes; poelling skin,
white; white flesh; turning brown on outting; satisfactory taste, high

starch content, good keeping quelity.

%(UTZGLA: Produced in Esthonia from the orossing of Popo X Centifolia.
Y¥edium maturing, forage, yleldy, canker-resistant. Tubsrs roundish, small
eyes, white; white flesh. Average and below average starch content;

average keeping quality.

l/COURIER: (Hamwr and Biokle, Sneszhinka 2, Snezinka 3). Early or
under some conditions medium early, table, medium yleld, canker-resistant,
highly susceptible to phytophthora. Tubers roundish, flat, small-ayed,
wnlto; white flesh, tasty. Starch content above average; keeping quality

of tubers not infected by phytophthora good.

v LENTLORADSEY (8eedling 74): Produced at the Leningrad Zonal Potato
Station from the crossing of Eploure X Cestifolia. MNedium early, table,
yieldy, non-canker-regietant. Tubors oval, s:uall-eyed, white, tasty.

Stareh content and keeping quality average.
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Agricultural Practices

\A&)ﬁ!ﬂis Produced at the Korensv Selection Station from the crosaing
of Swoetez X Omyslovsky. Yodium late, table-industrial, high yield,
non-canker-resiptant; tubsrs roundish-oval; ocessionally long-oval;
small eyes, white; white {lesh; starch coatent above average; keeping
quallity good,

VHAJESTIC: Vedium maturing, table, yield modium amd good, canker-
resistant, tubers elongated-owal, of narrow bese, smelleyws, white;

white flesh; good taste; average uterch content; good keeping quality.

VIURMANSKY (156/72): Produced &t the Institute of Plant Industry.
Early, tabls, yicldy, canker-resistant; tubers round-oval, eyes not deep;

white; starch content below average; kesping quality averags.

\/';;SKVICB (18883): Produced at the Institute of Potato Industry;
mediwn maturing, teble, medium yield, non-capker-resistant, phytophthora-
resistant. Tubers oval, eyes not deep, white; sierch content eversge;

keoping quality good.

7 RARODRY: Hedium late; table-industrial; mediunm yleld, non-canker-
resistant; susceptible to diseases of degsneration; tubers round-ownls
pointed st tip; eyes small or medium doep, white {get blue in tho light
in the spring); white i‘le#h, which does not darken when sliced; tasty;

starch content above average; poor keeping quality.

\A;ETIABRENOK (144): Produced at the Petrovsk Govermment Selection
Stetion. Bapid maturing, table-industrial, yleldy, cenker-resistant,
acoording to availaeble prelininary information; tubers roundish, eyes
not deep, white; okin puels not easily; high atarch content; good
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Agricultural Practices

keoping quality.
OSTBOTE: tedium late; industrisl; yield everage and good; ocanker-

resistant, tubers oval, eyos mediunm deep, yollow; yollow flesh, medium

and high in teste; starch conbent h‘iéh; keeping quality good.

V’z{amssm: Bedium late, teble-industrial, redium yleld, capker-
resistants tubers oval, eves medium deep, white; flesh white; starch

oontent high; keeping quality good.

VPAUL VIAGMER: Medium late; table; everage yleld, oanker-resistant;
tubers oval, eyes medium depth, white; white flesh; starch content and

keeping quality average.

l/ri;r@:mvzx (3598): Produced at the Institute of Plant Industry.
Hedium early, table; yieldy; canker-resistant judging from preliminary
data; tubers elongated-oval, amall eyes, red, smooth skin; white flesh;

starch content aversze; keeping quality goed,

4&73@%8&? RANNY: Produced in latvis from the crossing of Cobbler
X Jubel. Barly, (under some conditions medium-early), table, average
yield, oonker-resistent, tubers oval, eyes not deep, white; flesh white.

Starch content and keeping quality below avarage.

«/WLY KOSEs Early, table, medium yisld, non-canker-resistant,
soverely susoapﬁible to phytophthora &nd disecases of degereration;
tubers elongated-oval, slightly flet; skin rose; white flesh, very testy;

starch content avernge; poor keeping guality.
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Agriocuitural Practices

(/ ROSE FROM WILIET: 1loosl wvariety; medium maturing, table-forage;
vieldy, non-oanker-resistant; tubers elongated-oval; small ewes, rose;
white flesh (oconsionally violet spotted); average in teste; starch

content low, keeping quality average,

|/ SVEETEZ: ‘Lete, industrial, average yield, non-canksr-resistant;
tubers roundish, white, medium deepeyes; easily peeling skin,
white; flesh white, reddens in slicing; starch content high; keeping

quallity good.

V7SIIESIA: late, tabls-industriel, medium yield, non-canker-resistant;
tubers oval, frequently elongated at tip, eyes medium deep, skin peseling;
fleah yellowish, -pink when sliced, satisfaotory taste; starch content high;

keeping quality average.

V/SUYSLOVERY: Medium maturing, table, averags yield, non-canker-
resistant; tubers long-oval, oyes medium deep; white; flesh white; tasty;

starch content above average; keeping quality good.

AN!ETQFIY; Produced at the Koronev Selection Station from the
orosging of Karodny X Smysloveky. lNedium early, table-industrisl;
vieldy, non-canker-resistent; tubers elongated-ovael, eyes not deep, white;
flesh white; starch content above average &t early sccumulstion of

starch; keeplag quality average.

PHYTOPHTHORA-BESISTAIT (6670): Produced et the Institute of
Potato Ipdustry. Medium maturing, teble-industriel, average yleld,

canker-resistont; resistant to phytophthora undsr field conditions.
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Agricultural Practioces

Tubers long-oval; grall eyes, net-like, peeling skin; blus=-violet;
flesh white,” does not darken in slicing; starch content and keeping

quality average.

I/KKWEBIKOVSKY (Soedling #6): ©Sare origin as variety Igarsky; early
with early and intonsive tuber formation; table, yieldy, tubers large,
oval, smelleyes, white; flesh white, good taste; starch conteant not blg;

kooping quality good.

l/ ﬁ?ICUP.Ea Barly, table, medium yleld, non~carker-reaistant; severely
susceptible 'c‘u wrinkled moseid, ring rot, phytbphthora; tubers barrel-
shaped, deep-eyed, white, latsr flesh~colored; white pulp. Sterch
content below average; keeping quality good. Y

'/E!’R{m: Produced at the All-Union Institute of Plant Industry
togethey with the Leningrad Zonal Potato Station. Early, teble, yieldy,
non~gtinker-rosictant; tubers roundish, eyes medium doep, white; flesh

white; starch content low; leeping quality good.

%BEL; Yediunm naturing; table; sverege yleld; canker-resistant;
relatively rosistent to scab; tubers elongated-oval, slightly flattened;
eyes medium deep, white; flesh white; darkens in alicing; etarch content

average; keeping quality good.

‘4!5113}:23? (1): Produced at the Petroveky Coverrment Selectlon Stetion,
Rapidly maturing, yieldy, non-canker-resistan%; tubers barrel-shaped,

eyes not deep, white, Starch oontent average; keeping quality good.

En@ of Chepter
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Kemoragz, A. IA. Agrotekhnitka kartofelia
v nechernozernol polose [Agrioultural
practives for potatoes in the non~blaok
soil area]. Yockwvan,Gos.Izd-vo Selkhoz
Lit-ry,1949. 118 p. 75K12

Transleted in part
by 8. ¥. Mooson

POTATO PESTS

Uireworn (Elateridas) {p. 107-108)

The wireworm or the larva of the click beetle causes frequently
zuck demage to potatoes. The wireworm gnews at young shbots, especially
at potato scedlings, gnaws ite way into the tubers which spoils their

cormeretal value and aids the transfor of soveral diseases.

Contrsl is conducted by the application of & system of agricultural
practices. Black fallow, deep plowing, tirely destruction of weeds, oto.
The nmost effeotive mwesure is grass field orop rotation. According to
V. Re Willioms, the harmful orgenisme which live in the soil, as well
as their wintering forms, nre norobic. 4 prolonged ctay under ansarobic
oonditions (without adequate air supply) leé.ds to their externmination.

To croate conditions in the pgrass stete of crop rotation for the
elimination of the viebllity of larve cortaln measures are cosentinl:
the sowing of grasses under winter crops {not swmer erops), the
harrowing of grasses after cach outiing (spring harrowing is not per-
missible), the ensuring of a normal density of grassos throughout the
periocd of their use, the raising of the layer (bed) of perennial grosses
in the late fall by plowing with foreplows.

Aneng chesleal contral mothoda good resultes were obtaived by the

application of hexachlorsn.
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Agrioultural Practices

Fexaohloren proserves its toxldity in the soil throughout the
vegetative period. It ie introduced ‘in the spring during plowing, or
priox? to sowlng under the karrow, in the proportion of 15-20 kg. per
hesotare of purs (technical) preparation. For a more squal distribution

it is recormendsd to apply it mixed with scil and fertilizers.

Hexachloran is introduced during c¢rop rotation on fields planted
with cereals, cereals with en admixture of ¢lover, and on pure fallow.
It should not be applied direotly to potatoes and root crops because
the latter then aoquire an unpleasant odor and taste. In order to
destroy the wireworn on & poteto field, hexachloran may be introduced
(applied?) to the preceding aio}?. Sowitgs of potatoos are sometimes
damaged by the caterpillars of Hoctuidae (stem borer), the larva of

the !fay bﬁaﬁh' etoc.

Yethods of Control: UDestruction of weede, early plowing, the
introdustion into the soil of atiractants, dusting or spraying of plants
with poisons. Hexachloran proves effective in also controlling these

puests.

BEnd of chapter
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Modvedev, P. F. \\\)‘
Chapging the Nature of Potato Varieties by
Altering the Conditions of Their Cultivation. jo-51

gad § Ogorod 1949(8):59-61. Mar. 1949. 80 5al3

Trenslated frar the Russian by
S. K. Monson

In solving the problen of potato growing in the southern steppe regions,

P

the matter of obtaining doublse ylelds during one vegetative period by utilizing

freshly-dug tubers carries much significance. This method relieves the farm

of the necessity for maintaining large accumulstions of seed materisl for long

periods (9-10 monthe) and st the seme tire transfers potato growing to a period

devoid of h?gh‘tg;a—ffe?amreu which contribute to potato degeneration.

ey

To obtain two yields of potatoes s year, varieties not requiring dormanoy,

— ——

R
f1.0., biologically double-ylelded varieties are required. These wore obtained

under northern oconditions, at the Polar Station of the All-Union Institute of

" Plant Industry (VIR) by crossingsof cultivated varieties with the wild species

Solanum boyacense. However, these varjetles do not equal in quality o—ur

standard varieties, such as Early Rose, Lorkh, etc.

e it et i . oo e 4

In this conneotion wo set ourselves the task of modifying the biological

cheracteristioa of the standard and potential verieties for our zone, doing

T;y with their period of dormanocy &nd obtaining double ylields from early

ﬂmtﬁring vdx;i'etias for stoppe regions,

—_—

In attacking this problem we followed Miokurin tesohings whioh guided the

-

way to en accoleration of provisions of vegetative formms required by man.

The following varieties were selected for modificetion into double-yield
varioties: - Barly Rose, Bpron, Courier, Flla, Lorkh, ¥ajestio, etc. From

emong the late maturing, the variety Wohltmenn was chosen. The bioclogically
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3

double-yield variety Khibin -3 served &s control,

Conditions for planting were: esrly spring planting {March); harvesting
"of the first yield by June 20-25, at the time of the physiologicallimmsturity
of t"ubérs of the majority of varleties and even at the beginning of their
- tuber formation (Wohltmann). After harvesting the tubers were kapt for further
growth in nurseries, under high temperature and increased moisture. When

grown the tubers were tranasplanted in the second half of July into plois,

Pollowing such dates of plenting the entire cycle of dewvelopment,
especially the tuber formation of potatoes, took place at low temperatures of
late spring, early summer and fall. All varleties were sub jected to directed

selection on the dbasis of the rapid growth of freshly gathered tubers,

The capmcity for tuber growth after harvesting varied asmong the different
varieties. Tubers of the verieties KALITINETS, EPRCK, WOHLTNANN, MAJESTIC,
grew poorly. The varieties LORKH and ELLA responded best to the change in

environmental conditions.

In two years of axpervimentation (1947-1948) an average of 99 por cent of
freshly-gathored tubers of the variety ELLA were obtained; Lfom LORKH, 95 per
cent; the control ERIBIN 35, 97 per cent, Simultaneocusly tubsrs of the variety
WOHLTMANN produced 54 per cent and the variety BAJESTIC 83 per cent. In the
three years of experimentation {1946-1948) six generstiocns of tubers of the
varieties LORKH and@ EARLY ROSE were obtained; of the rest, 4-5 generations.

Many varieties were included in the experiment only beginring 1947,

The greatest change in charscteristios under the influence of altered
conditions of production was observed in the medium-lats variety LORKH. 1In

which menner did the morphological nature of ths plant change during the period
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of experimentation?

In the sixth generation the double-yield variety LOEKH incressed its
leaf in length 44 per cent, as conmpared with the oommon summer grown variety
LORKH. The number of lobes incressed 88 per cent, the height of the plant
wag raduced 37 per cent, the runner formation was almost a third less. The
shape of the tuber ohenged from flat-rounded to elongated-elliptical.

Along with the changes in morphological traits noticeable modifications were
obtained in the biological characteristics of the double-yleld plant. The

variety became early maturing.

In 1948 the plants of the changed spring-grown veriety LORKE bloomed
sinultaneously with the plants of Early Rose, and the summer-grown plants
earlier by two days. In the fall of 1948 an inorease in the resistance of
double-yield varisties to frost was observed. At the first brief early frosts
in early October the usual plantings were destroyed or severely injured. In
the same period plants of double-yield varietiss continued to vegetate up to

the first killing frost which oscurred November 13,

Vith regard te tuber formation, double yield LOIKE may be assigned to
the group of early maturing varieties. This is supported by the pgreater yleld
during a relatively brief pericd of spring and fall vegetation. Its yield,
from two harvests oongiderably exceeded that of other varieties which
partioipated in the varietal tests, including that of the ane-yleld LORKH

variety (see table),
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Yield of Tubers in o/h accordirg to varieties:

" YEARS Double-yield Double-yield lorkh at spring Lorkh at fall
Lorkh Early Rose plenting planting
1946 70 82 82 53
1047 156 120 81 168
1048 267 147 147 152
Avorage 164 110 103 124

On an everage in three years of testing 164 o/h of tubers of the double-
yield Lorkh variety were obtained, or 49 per cent more than the yield from double-
yield Early Rose end above the ordinary Lorkbh varlety by 59 per cent in spring

planting and 32 per cent in sumer planting.

loticeable changes took place equally in other varleties submitted to
directed training for 4-5 gemerations. Of particuler interest was the change-
of the late maturing variety Wohltmann, of negligible yleld, inte an early mature
ing, double-yield varlety, although work in this case has not been completed as
yot. In 1847 95 o/h of Wohltmann tubers were obtained from two ylelds; in 1948

197 o/h, while the control Khibiny § produced 203 o/h.

Thus the modification of conditions of production altered the morphological,

a8 vell as the economic-biologlcal characteristics of potato wvarieties,

The above date supporte the practicability of Michurin's theorles concern-
ing the modification of cultivated plants ené the signifloance of this work for
a substantial increase in yields of agricultural crops and their introduction

into new regilons for production. Double~yleld varisties will within the next few
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years be given wide distribution in steppe conditions of the unstable and

moisture~deficient Northern Caucasus.

Kuban Experiment Stetion VIR
"Otrada Kubanskaie™
Xresnador Territory "

Lnd of article

2-26-51
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Iatsentov, D. I. and Maksimov, A. A.
Opyt peredovikov-tartofelsvodov

(Practices of the leadinp potato

growers). loskva. 1949 105 p.

75 N218

Translated from the Iyssian by
f. ¥, Yonson

TARLF OF COXTFR?
Achievements of Leading Crowers end reserves in tlre increase of potato
yields

"pepo~conplexes”™ (combined asricultural methods) are the basis for the
guccess achleved by leading crowers

Grass oron rotations and potato ylelds

Cultivation of the soil and pre-planting fertilization
Variety nand quality of seed material

Size of tubers and norms of sowing

Pre~-planting vernalization of tubers

Densensss of nlanting end area of feeding o
Perioda, methods and technique of planting v
Care of plants, the regulation of their growth and development / /f

Rarvesting of potatoes and control of losses

1t 8 necessary to introduce the experimnce of leading growers into pro-
duction on a wider scale.

End

1/31/51

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassified and Approved For Release 2013/03/22 * CIA-RDPS80OR01426R009900020001-4

Leningrad. Institut Zashehity Rastenii.

Yetodicheskie instruktsii k planu nauchno-issledova-
tel'skikh rabot Vscsoiuznogo Instituta Zashohity Lastenil
1935 g. (Systematic instructions on the plan of scien-
tific research work of the &ll-Union Institute of Plant
Protection). Leningred,1935, 464 .4 L54Y

Translated by 8. N. lonson
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& ——V8lkov, VeFe-
Principles of the orgenization and work of the Record
(;' Service of the Institute for Plant Proteotion in the
yoar 1935, Zashch.Rast, 2:29-%4, 1935 421 rosz

Trnnéilﬁad in full by
S« N. Monson

The Deores of NK (Narkamiem) ( ) of USSR of Movember 16, 1934, under
No. 5856, concerning Lhe planning and organization of pest and disease control of
sgricultural crops, radiocally reorganired the Record Sérvicé Diviaslon relating to
pest and diseases of apriocultural crops which following the liguidation of OBV

( ),ip th¥ spring of 19%4, was plmced under the control of VIZRa { Yo

Operative signalization [warning] and mase surveys of pesta and digeasea of
ngriculturn; crops ware assigned to branches enga'god in the sontrol of pests in
kral and oblast land administrations and NEZ of republics conducting this work
through RaiZ0 ( ) [Regional land organizetion}, MTS ( Y, and state

and collective farms.,
1

The following tasks wore placed upon the Record Service of VIZRa.
a) To record the develx;pnant of pests and diseases and compile seasonal and
long-term prog;nose.vs.
b) To estublish indicators of harmfulness and loszes.
0) To establish & Selective record of the esonomic and technical efficacy of the
measures employed.

d) To study, develop: mand transfer to industrial organizations the system of

surveying pests and @iseases and record the technical efficacy of memguresg
undertaken ‘%o control them.

e) Yo study the regionalization of pests and diseases.

) %Yo expose the nnburalwc&nmin oonditions affecting the distribution end

develomment of pests and digeases,.
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Thig distribution of the functiom of the R;cord Service will on one hand
permit the participetion of collective and state farms in the task of recording,
while on the other hand, it will extend the work of obserwvation points with respeoct
%o recording pests and diseanges, lead ﬁc/gzzarminatién of ecological conditions
affectinguggggr development, the study of losses from pests, and the efficacy of

\

the maaadrbg;?nqd which, in turn, will solve more rapidly the entire complex of

tasks confronting plant protestion work.

| In comparing the above duties of the Record Service of VIZRa with those the
orgenization hed faced in the past, when under OBV, ( } we observe the following
changes:
1., The duty of regular signalizatinn, used to announce the appearance éf pests and
diseases of operative [ectual] and economic significance has been removed. It is
transferred to local farm and land orgenizations which undoubtedly are executing
it by using the experience of the Record Service.
2. A new division for the regionnlization of pests end Giseases has been introe
duced. This division occupies one of the most inportant places in the work of the
Record Service and represents one of the leading subjeets of VIZRa. The ecologicale
economioc regionelization of the territory of the USSR with reapect ﬁo pests and
diseases i¢ one of the esmential premises for the sci@ntifically documented
distribution of measures in pest control, designed to establigh regularity in
their distribution end develbpmont and provide wail»founded prognoses, Widely
adninistered work on regionalization by VIZRe will undoubtedly unify all scdentifie
regearch organizaﬁicna and individual scientific workers engaged in this field,
and if given proper aid and consultation by VIZRe may be accomplished faster by

uging necesgsary scientific methods,
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It is evident that along with regionﬁlization on & YUnion scale, regional-
ization arranged on & scale for oblast${),krei(s) and repubiics should be sirilarly
organized. VIZRa should in the near future develop systematic directions on
p;oblemn of regionaslizetion for the benefit of locsl scientific research institu-
tiona and establisk an uninterrupted consultation service on the subject -

extended by the Bursau of Regionelization of VIZRa,

Conforming with the changes in tmcks assigned to the Record Service, the
deorse of the Pregidium of the lLenin All~Union Academy of fgricultural Sciences

aimultanaousiy altersd the gtructure of orgasnirations of the Record btervice,

In place of the Administration of the Kecord Service of VIZEa and its
brenches ,situated in the past in all oblast(s), krai(s) and republics, a Sector
of kecord and Regionalization is organized at VIZRa while on the periphery nime groups
of Record Service under ViZRa, are set up,of which five are loceted at the
Moacow, Voronezh, Azovo-ﬁlaué Sea, Azerbalidjan send Central Asiatic branches of

VIZRa and four independent groups are established in the Ukraine(Kiev), Kuibishew,

Rovoasibirsk and #imas«Ate.

The Sector of Record Service end Regionalization 8f VIZRa representa the
organizationaleplanning and systematic center which unites the entire work of the

Record Service condueted by the netwcrk of observation points and VIZEs.

The Sector of Record Bervice and Regiocnalization of VIZRa superviges the
davclopmént of prograns and plans of records, economics and regionalizetion, the
digtribution of the network of observation points throughout the territory of the
Union, itsfirancing, the development of the system of recording; it provides

general supervigion over the work of the Record Service, pguides the
» issuance
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surveys

‘of timely seasonal prognosges, anmual and perennisl /that provide » prognosés

for the followingi year, obzerves that plans of the Record Service are fulfilled
throughout the VIZRa System, arranges oonsultations on problems of recording,
regionalization and economics, and organizes the collecting and systemutiiing

of results in scientifie resesarch,’

The Sector of Record and Regionalization consists of the respective sections

of reccrding and prognoses, regionalization, economice, and that of storing .

. sclentific deta, -

A Bureau of Regionalization is set up to administer regionslization at the
Sector of Recording end Réglionalization. Its duty is to approve plnns,'systems

and results in contection with regionaliz;tioﬁ.

~The direct adminlstration of obso;vation points, the compilation of prognﬁses
sand surveys of pests and diseases, the use of material on recording losses ;nd the
sfficacy of measures for control and regionalization are functions placed upon
the newiy organizad branch sectors of VIZRa with reference to: grain and leguminous
erops, aorthern spinning crops, gouthern spinning crops, sugar beet, vegetsbles

and woody crops.

The participation of the entirs system of VIZRe in the Record Service will
updoubtedly contribute to a faster fulfilmment of the task assigned to VIZRe
by the Prssidium of the Academy concerning the development of cqnplox mesasures, for
the construction of which the entire data previously assembled by the Record
Service should now be utilized, as should be the increase of the level of the

entire work of the Record Serviee.
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The tasi- of groups of the Record Service inelﬁdeas selection of soientific
personnel at oservation points, their financing, according to estimates and
plans confirmed by VIZRa; control over the fulfillment of their work and the
proper spplication of systems established at obrervation points by VIZRa, as well
a8 instruction of observation point personnel. Thus groups of the Record Service
sare basiocally organizations of inspection of VIiZEa, their working ¢n§acity |
designed to ensure the checking of errors that mey occur at points during the

process of work and to atimulate the fulfiliment of plans assigned to the latter,

In some oblast(s), krai(s) and republics there is o tendéncy to delegats to
groups of the Record Service functiones of the former branches of the Record
Service Administration. Thess tendencies contradiot the decigion of the NKZ.
Groups of . the Record Service should under no circumstances &ssume th§ fuaétions
of the fermer FUSU ( ), since they do not have at their disposal the wide-
ppread network of qbnervation points and MTS8( ) which were instrumental in
collecting materiél, nor do they possess the working personnel formely empleysd

by’ FUSU.

Local land orgenizations(organs) are xpeoted to organize signalization
themgelves rathsr than attempt to utilize improperly groups of the Record Service;
should ensure the collecting of data necessary for the current conduct of pest
and disease control, the planning of measures for the protection of agricultural
crops, by using the data provided by observation points and scientific resesrch
organisations. Lland organizatioha are to devote partiecular attention to masa-
surveys through state and collective farms of the most important pests and digeascs,
since without the latter dete proper distribution of measures in oblast(s), krai(s),

republics, and regions is not possible,

The network of observation points of the Beecord Service of VIZRa i3 set up at
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the principal nutural-economic regions of the USSR, and conaideration is given

to sntoro-phytopathological regionalization,

Observation points of VIZHa are a5 a rule, of a complex oature, .i.a. eech
point servicos all principal orops of its region, a staft of § « § prople cou&ucting
work on entomological and phytcpatﬁological objects. Depending upon the number
of recorded objects and crops there ure either one or two specialist:. -entomologists,
one or two gpacislist. -phytopathologists, one spsoislist-zoologist (in regions of

mass distribution of harmful rodents) snd one laboratory helper.

Allocation of observation points of the network on the territory of the USSR
is-dome by VIZPa and is confirmed by VASKHKIL ( ) of ¥KZ of the Union.
In 193% a decree of the KKI confirmed 12% observetion points in place of the
\:év extieting i 1934, The radius of sotivity of cbservation points is limited to
10 to 20 km, depending upon the nature of the territory anc the peculiarities
of orop location, Observaiion points confuet their entire record-surveying
work on this territory.‘ In edcition, obaervation polnts on special sssignments of
VIZRe may conduct surveys on a larger territory, exceeding the limits of their

‘activity at particular points,

All qbaervat;on pointa follow plans confirmed by VIZRa. In connectiom with
the reorganization of the Becord Service, the gubjsot and nature of thénwork‘or
observation points is radically changed, compared to 1933-34. If previocusly an
observation point represented fundamentally an sppendix to local operative

. .,
organizations und the latter frequently, disregarding the consequenc 's, whioh rsduced

to zero the work of observati’h Polnts in the courss of & year, mobilized workers
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for pest control, conducted mass surveys, collected funds, etc., m considsrable
part of the personnel of observution points Gid not possess sdequate qualifications
forvconduoting intensive record~survey work. At present, because of a reduced
number of observetion points, the leatter are for the most part staffed with

qualified personnel.

Observation pointe are intended to»ba scientific rasa&rch units equal in
velue, so as to onsuru/ZZilactﬁng of data egsential for the acological-economic
ragionalizatﬁon of pests and diseases, the establishment of progaoses concerning
their development, the presentetion of egtimates ﬁf losczes from pests snd dlsesms
and/tsdieata the efficney of controlling them latter.

Into - the task of observation points of the Record Service of VIZBa enter,
| according to tho.confirmnd decrest
1) Study of the composition of gpeoies, distribution aceording to stages and
dynamica (courge of development, number, sexusl reproduction, limiting factors)
of peats and diseases fo agricultursal crops.

2) Study of the economic significance of pests and diseases (injury, harmfulness,
losses).

%) Selective evaluation of quality of measures of pest end disease as conducted
by étata Qnd collective farms, with deteiled axpositlbn of the condition of'their
respective organization.

4) Participation in the development of a syatem of surveys and estimate of the

efficacy of meneures, as well as the administration of other scientific ressarch

at VIZRa,
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-Observation points compile informative statements based on conducted work,
oonéarning the anticipatod developrent of pests and digeazes of operative sig-
nificance, make short term prognoses on pests and discases having muitipla
generatlon, and present annual curveys on the dovelopment of pests and diseages of
agricultural crops in regions of the point's mctivity, providu'prognoncs'on the

most important peste and diseases anticipated in the fwllowing year.

The change in the content of the work of observetiosn points demands thre
application of intensive methodn of recording. Specifically, particular ﬁttartinn
should be devoted to the proper organization of stetlonary work which in previous

years did not receive propsr attention.

Observation pointé in conforming with the regulations coneeraing their work
attend tos
‘ls bio-phenological observations of the couree of davelopmznt of pests and diseoases
nn& the sizultaneous determination of phases of development of forage plants,
2e Periodical a-timates of the biological condition of principal pests an
diseases (estimatos of sexusl reproduction, injury of pests by parasites, sto. )
S. Seléctive surveys on distridbution and number of pests mnd diseases, adapted to
definite phases of the development of peste and cultivated plants.
4. Selective recording of hawvests on undamaged and dama, ed, as well as

cultivated and non-cultivated plots of gowinga.

Record-observations performsd nt’uorkqpoinbalahould invariably be acrompanied
by an analysis of ecological conditione under which the development of estimated
rocordad objectq/gii:z, which remonstrate the damage to agricultural crops, ss well
as by a colleotion of factual data confirming the results of the work {collection

1I)f pests, specimens of forege plants, injuries, diseases, etc.)

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4

' VO].!!:OV, VC/FO

-

On the basis of the dats obtained by observation points in the process of
their work, the points maintain lists of pests and diseases of their particular
region, gather factual data on fauna and microflora,lccmpile indicative and
reference collections of pests and disesses of ag?icultural crops, compose maps on

stage distribution, charts on the development of individualyobjacts, depending

upon their tempeiature and moisture and other data, which characterize the degree

- of study made of pests and diseceses in a serviced area.

The results of the work of observation points are summarized in special
informetive statements and prognoses which are forwarded to MTS ANi RaiZ0 ( )

of their region, Ob1ZU ( Y, Eraizu ( ), ¥arkomzem ( } end VIZRa.

Annual surveys covering all pests and diseases registered in the region of

~aotivity of an obgervation point, providing a progrosig on the development of pests

and diseases in the sudceeding vegetative period, are forwarded to ob120( ),

(or Eraizt( ) or Harkomzem( ) and VIZRa no later than by Decembsr 31.

In additién, observaticn points forward to VIZRa every ten vears oapi;s of
allifirst rgcords on the 10, 20, and 30 of each month, which ghould include results
of recordings and observations and, upon. special demand, must produce herbariai
and ocollected data with specimpna.of pests and deseages in confirmation of the

written statements submitted by the points,

The practice of preceding yearas indicates that observation points frequently
burden themselves with work on secondary objects in spite of © . plans asgigned to
them, with the result that some obgervation points (Uzbekistan end others) limit:
themselves to an.ordinary registration of facts rather ﬁhan to a careful récording

of the study of causes contributing or intzrfering with the development of major

-
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operative cbjects. Similar practices should not prevail. Tendencies observed

in to

in Central Asia at observation points/losd' ~ themselves with scientific work on
aubjeoté'of secondary importance st the expense of the quality of work on assigned

objects should be digearded,

There is no doubt that the results or the vork of observation poin?s are
of significent interest to scientific research orranizations on plant protection
located in areas of activity of points, their relationship should be solved in
each particular case dependent upon conerete situations (on exchange éf data,
mutual consultetion on various objecﬁs, eto.).

In conoclusion it is nécessnry to diall upon one of the most important tasks

assigned to observation points which concern the introduction of methods of
i to

sirplest recording emong the wide masses of collective farmers, /contribute to
latter's

the,/ understanding of the significance of the work of plant protection and of the

utilization of resulte obtained from their observations in the courge of the

organization and ﬁpplieation of measures of control,

flere collective farm cottage~laboratories are able to play a decisive role.

Cbservation points should, as a rule, maintain 1ive-contaot with all cottege-~

leboratories that enter into the sphere of their activity, aid the organigation

of divigions of plent protection within tﬁem, famlliarize the staff of cottage~
laboratories with tte specific pests and diseas s causing demage to plantings

on thelr collective farms, refer to their economic significanre, and aid in the
proper orgsnization of measures in controlling pests and disesses (verifica~

tion of dosages,.proper application of poisons %o various plants, timely measures,

ete.)
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The praotical participation of observation points in the work of coftage-
laboratories will undoubtédly essist the latter in drafting sctive corréspondqnt-
members among collective farnmers, capaﬁlo of throwing systematically light
upon the situation, aurpertaining to pests and diseascs.on thelr fields, a
circumstance that will aid considerably in the correct and fest solution of the
entire complex of tasks intended to rniée the yleld of socialiat flelds assigned

to observation poirts of the Record Service,

End of article.

4/25/51
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. Naumov, NH. A.

[ A btrief survey of the attainments of Soviet
vhytopathology. Zashch. Rast. 19:108-119.
1939. 421 P942

Translated from the Rassian by
Ross ©. Dembo

The condition of phytopathology, 2s we observe 4t at the present time differs
from its condition in pre-revolutionary $imes in the same degree as the agriculture
of the Joviet Uniom differs frbm the same in Tsarliet Russis.

The Great October Socislist Revplution, which brought about the change in the
entire social structure, which ensured the shifting to soclalistic forms and
methods of labor, arcused tremendous improvement im all fields of muman activity.

The socislistic reconstruction of agriculturs not only changed the age-old
attitude concerning digeasss of crop plants, but also suggested to the young soviet
sclence new requirements. It was quite nsturel in prerevolutionary times $o have
an insufficiently serious approach to the dissages of plante, and often oven an
underestination of its sigaificance, which wes explained by the ignorance of the
wvide magaes of the population of the eswence of the phencmsna. Besides, the
stimalus undoubtedly was lacking for the constant application of prophylactie
and healing messures of contirol because the initiator of some meagure never wasg able
0 de certain that his start would be picked up widely enough; meanwhile, tht

gaaranty of sucess in control of plant diesasss, &3 it has Dsen clear without

-,

special evidence, lies in the popularity of its application . PFinally, the very

t

sconomy of ssparste small farms did not promots a wide application of means and Desthod -

for control. -

»
/15
S e
Along with the conditions of applying protecting snd healing mathods, in L

connection with the reorganisation of agriculture on new premises the conditions

of investigation of the dissases themselves have changed as weéll. The Soviet phyto-

gathology differs from prerevolutionary first of all by its development according
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teo plan, by subordination of private interscts of sclence to common intou:ﬁ of
national economy. It ig quite natural that at the beginning regearch wndsrvens
some curtzilment; this, undoudtedly, indicstes the fact thet the thoroughness of
vorkiang out of topics which are considered more important increased at the ex.
penss of pushing aside some smbjects of leuéar importence.

A vary characteristic festure of contsoporary phytopathology 1s ite ox~
psdiency which lnc:.ﬁc‘iu & full negation of micortlin. indefinite formulations
of. smbjects and which places the number of nacessary conditions of solantific
work the obtaining of practically valuadle results. The approach of the ressarch
to the interssts of agricultural production required & consideradle change in
plans of scimtific ressarch ingtitutions snd & considerable reorganisation of
conocimtioumo,u of spscialists who had to urderetand that science for the sake
of sclence, as & matter which doss not have any roots in practical 1ife, can not
exist and can not make use of ths gupport and confidence of the mascas.

Along with that the basic reorganisation of agriculture in the Soviet Union
brought forth for phytophthology 8 zertes of new probleas connected with tho
movement of 1ife which have to be worked out firat. A part of thees ney problens
is connected with the inteneive widening of the domsin of agricultursl crops. If
in prersvolutionsry time the mﬁhr nf cultivated plants was sufficiently limited,
vhershy they becams frozen within certain limits, since the introduction of new
cultures was colncidental and rare, often carrted on in asstourish faghion, now
ve observe & tremendous widsning of the asgnritment of oultivatsd plaats, vhich s on
account pr intensive work in cultivating new native Vusam plants (for imatance, |
rubber plant end others) and in the way of introducing some vajusbls forsign
_ plants which are well recommended. |
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fh- iatroduction of new wirieties into the country and the—v improvement of the
old ones, sccording tc the methods of I. ¥. Hichurin &nd ths academician, L b.
. Lyesnko, increased al'éo the pumber of qubjects which sre under the furisdiction
of phytopethology. '4;1 this serves as ceuse for many existing changes in phyto-
patheloglenl topics. It is mecessary to add algo the posaibinty of including
‘them among the new digesses which did not cccur before: the danger of such ntro-
duetion of perseites along with thoe introduction of plants is very great. 1%t is
necesssary to mention kere that the degres of such danger, &3 & ruult of creating
in the Soviet ers the pervice of qmrantinn. ts %o & consideradle degree paraliud.
Lnether part of theoe new inquiries is connected with prodiens of digposition
of plants in Union territory. The chifting of meny oblasts from the group of cone
" samers into the category of producers, the widening of areas for wheat, qotm.
sugar bests and othsr plants, accompanied by the ghifting into reglons new for
thc-, Tinally, utilisation of the land of the fsr N¥orth snd Fsyt -~ alme prosote in
pisat protection, especialiy in phytopethology, asw and very vital preblems.
Tinally, the lagt directives of the party and of the government on the increase
of ¢crope in gﬂiﬁ;i. cotton, sugar Mets‘and the direct indication of comrade Stalia
to the XVIIY Congress of VEP{b) (3K ﬂ(//-) (A11-Union Comouanist Party) concerming the
~increame of yearly crops to 8 billion poods - all this forces the phytopatholozist
to approach the solution of the tack shead of him from & diffsrent point of view.
At the same time the very character of the activity of the phytopathologlst
connscted him more eloeely with production itself - plsnt growing, requiring a
business-like and daily contsct with sgronomist, vegetable grower, gardensr, stec.
snd making more vital the relautionships which were slightly existing before - e -
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betwesn the eslectors, peneticists, physioclogists, ste.

It 15 quite cloar that the economic foundations for plant protection should
be entirely resvaluated. Essentially the approach towerds the adaptation of
various messures, which is determined by self-repsyment resains the same. Never-
thelens, the slight benefit of the meagurss should mot be & resson for the refasal
of their application. In such & condition s, &8 1t 1s known, the avicmsthod
in application of mut;*‘of grasds, otc. '

Ag very slgnificent for the pregent condition of phytopathology could serve
the character of directions in research work. The tendency for ratiomalisstion
of active mesgurey in aontroi of disesges (dusting, spraying, etc.) entailed
intenge attention to guch domaing of work, which wers :‘.omrly neﬁ.pg;iilﬁ or were
completsly unknown. %hug, the tendency for the simplification of the schedule for
aprﬁying iz protecting many plants provoked the ntnd& on forecast - a guite new
circumstance wvhich can rest upon the dstailed atudy of dehavior of tho paresites in
question depending on sxternal conditions. This purely blological problem took
shaps only at & recent time, 1ts contents is bassd on detailed information in the
field of biology of parasites in thsir relationghip to the environwent.

| Ons may sy without any esaggeration that in this d.anigltigi USSR thers has

been achieved greater progrecs than in any capitalistic country; this depends on

the amount of work (the discases of fruit bearing trees, of ﬁhtaes. cotton,

duszty swut of whmf. raast, some disomses of vogotabls plants), btut still more

on the degres of the dupeniné in this new fleld of phytopatholegy, which led to

fixing mathematically determined neagures @mmﬂ of ¥. A. Fanmova eon.ceming Py e

Phytophtora on potatoss and two kinds of rugt on graing). | |
At the same time essential progress is noticesdle in the question of study

of digtribution of parssitic organisms in nature. The investigations of K. W.
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Stepanov indicated that there exists s connection bdetween the pecularities of
cryptogimous organs of parmsitic fungi, the phyeical propartiss of their spores,
the ampunt of the same - on one side, &nd the physical bdehavior of the air, its
motion, wveather condition and corregponding conditions ~ on the ﬁhar. All thig
leads to the possibility of evaluation of the soumo. of infection in connection
with its intensity (one or several affected plants or ths huge surface under then)
and the remoteness of the pritacted plants.

A special tendency which theoretically has been worked out only in our
cmmtry.» is the harmfulnous of the disasses. Taking iﬁto cottaidsration that
any digsage ig harmful, it is neceasry in phytopathologionl work to be adble $o
ke & comparigon of warious disesses between themaelves (for inatance, drown
end yellow rust of wheat) and &lsc to dotermine ths degrae of the injury caunsed
by the &ixemss on varions crops under various conditions in suitintiag pleats
(the stgnificance of terms of sowing, fertilisation etc.); and finslly, 1t
is squally neceseary to be able to ewelumte the decrease of the inJury canged
by the digease in conmection wttia the applied control measurss (dusting,
spraying). |

The methodology of such work, ss worked out by A. A. Shitikova-Russakova,
peraits the indication by way of methematics with great precigion of the harm-
fulness of grain rust. %he biological side of barnfulness of pAragites and,
particularly, the mechanism of their influsnce upon the planta wers studied end
are studied in application to various groups of parasites by many investigators
from anatomical and phisiclogicrl points of view {(scadeaicisns A.A. Rikhtsr, K.9?.
Sukhorakov, V.N.ghevchenko, V.F.Kuprevich, A. Ia. Kokin, Eh. Tamarinson, 0. R.
Kalchonké)‘- It is fmportant to note that the probdlems of physiology of the tiseaged

plant are studied simultanecusly from two sides, by the active perticipation of
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Wthologhtt and of phyni.olash.tu.

The rating of the spreading of plant diseases - mosgt important domain of
phytoputholog - could bs considersd ag one which originated in our eunniry
vithout any influence on the part of foreign research, since in the ospital-
istic comntries nothing has been done slong this iine up to date. The tagis
for rating and indicating possible ways in the solution of the problen are
pointed out in the works of N. A. Yaumwov (1923), aftsr which from 1927-1930,
the methodology of rating underlies a detailed planning of application to
various plants and ways of their disenses (T.D. Btrakhov and others) and
starts to penetrats into production. Yurther stages of developwent of this
matter - the organigstion of Record Secticn of BV (J5 /3 ) (Orgmnimmtion
of Pest Control) and then the rating of VIZR ( 34/ 3F ) (All-Union Institute
of Plant Protection). At the pressnt time, as 1s known, the fusctions of re-
cording dizeasss are transferred to all scientific ressarch institutions of NXZ
{ HKD ) (Peoples Commisiariat of Agriculture) apd VASKRNIL  BACXH UJ )
(Lenin Al1-Union Acadsny of Agriculturs] Zolencs).

In connection with the develcpment of contrsl for the qurlity of agri.
cultural products snd for the increass of crops, there was orpniu& a new
direction of work, which received in our country a gﬁntar dsvelopamnt than in any
other countries, with the sxception of a few (USA, Holland) and .uuly - the
svaluation of sesd material. In order to incremss the gmu".y of orops and
theredy increast their quantity, io strengthen the achieved progress, sufficient
clu‘ﬁy is necesenry in the problem of determining the qualily of grains, of
sowing material, in addition to ofﬂc;ont gnimﬁl and to other erganizational

condit iﬁnl »
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It is important that the quality of the crop obtained in many instances
depends on the quality of the geed material used. The matter does not limit uQ
self by creatior of norms, but slong with the indication of the‘ seed quality {or
the sesds of gome agricultuml plants) the producer, ths control stations and
the consmmer must posssas the method of appreaiesl of the quality of the products.
The ressarch work developed led tu‘ ths working out of & -othadolc‘y. applisd to
the sppraissl of gseds, which provides the possidility of discovery of pimnltti
in varicus forms - as gurface contaminators or as cause of interior infection
(0.%. Dorogin, A. P. Budrin).

The past twenty year period 'in the development of phytopathology is character-
1red by the tendency to nse, in addition o dirsct methods of d!iltn or stimulant
control, such plant peculisrities which could resist the development of parssite
organimms within or on the gurface. The study of the essencs and of the caugsy for
Smmnity, as woll of other kinds of manifestation of i1ty and especially, 1f
it 1eads us to its dSrect application in practice should be considered ae zost
perspactive tendency which, if succegefully fulfilled, fress agriculturs from the
application of expensive and massive meagures 1ike the chemical control method and of
others. The progress of foviet solence in this direction is odbvious. A series of
experinmtal investigations led to fixiung of the physiological sssence of im.
munity (Oparin, XK. ®. Sukhorukov etc.); during the last Five Year Plan work ig

~dome on the elucidation sa to ths role of albumen inm piants s.n creation of resistance,
snd alm as to the poseibility of ueing these quelities of albumen in evalustion .
of selective immunity of plsnts in relationghip to fungi, becterial and virus
diseases (2.1, Fedotova). In 1935, there was published the sbetract of the
scademician ¥. I. Vavilov, mmmmerizing the world eapsriment of study of plant immunity

in the field.
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The last Tive Year Pllm is characterized by the increage of interegt in the
problem of the existonte of an scquired imwunity within the plante. Al thongh
the asacrtién that thers does not existv any soquired fmmmnity within plents, as
1s the case with mean beings and snicals, is irrefutable (namely, plants don't
have gaxienl protecting resistance against the penstration and the dsvolopmant
of the paragite, but only the local resistance which do_ee_ not mfpasa ihe cell
or which doos limit 1tself to some group of cells), neverthelsss the interest
in this field of sclence should be considered Justified, since in caee of &
corrésponding methodology one could expect the aﬁplicat&cugot igmnitjr in
practiéa; Thus, 1f the artifioias) immunisstiscn of phhta is @'Mn not & gettled
problem, further efforts in this dirsction are necessary and the work hag to de
extended (Dr. a. V. Xaliser).

The probler of artificis) chemicsl immnization which origilnated in the pre-
revolutionary spoch and which is closely related to the above, was renewsd fre-
q\mntly- in 1ater years at various times and with various approaches (N, A.

Faucov in VIZR {(SH3P ) (All-Union Institute of Plant Protection) “biotization®
of soeds by Dr. Splelnsn) and at the present time acquires a poy interest in
connoction with the information obtained recently on the prégrus of Gagsner

in the mttoz'.of creating resistence againgt rust in greins.

The groatest prodlea in gocialist plant grow;h of changes of gpecies recsived
dus attention on the part of phytopathology. The ﬁt;irﬂﬂ. accunulated for a long
pariod of ﬁme on the evaluation of cultivated plants in respsct to parasites may and
should be utili®=fd in earriving at a decision of the queation on the bost assorts

cent of species 1n all domking of plant growth.
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The standardization of spscies without consideration of the degree of mub-
Jection of plants to dissases is unthiakable. This question in the domaim of
agronomy {resistance of grain in respsct to rust snd to ssut, partly fusarios
and some other diseases, flax - in relation to rust, potatoes - in relation to phyto-
phore, bacteriosis) vegetadle growth (cadblage and its relationship to hemia
("x41a¥) and partly to other diu'n-os. carrots etc.) and also in the field of
cotton {in respesct to cotton wilt).

The dsgres of resistance of varicus species in the field of berries and in
other domming is rated, where the prodlems of change of gpecies are not @
noticeable. The standardisation and reglonslization of species mre carrisd out
in rating the regionalisation of diﬁaun themgpe] ves. Dn;-ins the lagt twenty yeers
& grest amount of material has accumulated on this last problem, but thig material

lg«\ is stlll not in & systematic order, and 1s incomplets; thus, we have only general
infornltion as to the group of rust, waich g the most videly cpriad paragite of
grein. We have gtarted to obtainm Jdetatled data on the -distribntio;: of various
kinds of rust in the USSR only recently.

Sach is the condition of the utilisation of assorted charsctsristics con-
nected viti: their immunity to diseasss. Such qualities, however, as it well
known, could in some degree, often quite significantly, vary in respect to con-

‘ditions of grovth of thoss plants. Therefore, sll the circumstances comnscted
with the change of plant quality in relation %o conditions of snviremment (she
quAlity of soil and of fertiliration, the peculiarities of predecessors, the
d@if;mca of sowing timo and of harvesting) have been studied in detail: T.D.
Strli’huv wis the plonesr in this worke |

-, The assoclation of phytopathology with agrotechnique could be characterised

" as qwits & closs one at any rate, while working out measurss of control 61‘ varioue
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digeagen, t;xi phytopathologiste, ag & rule, not only agree with the vesults of the
.s'gmt'.chni;::iims. but &lwo strive to bring the control msasures recommended by them
into & gyster, which is in some degree based on th; utfliration of wethods and of
prochdures of agrotechnique. Thers is mo specisl necessity for illustration of
| cuch examples; they ars gquite gensral, having the same ippueathu in the case of
almost all disesces.

The status of control of diseases for the past twenty years is charactericed
also By recogmition of active, direct control measurss directed ageinst the |
dsstruction of corregponding parasites or for the weakening of their awolomt‘. :
In this, with pressnt knowledge and technical equipment, one can mot foreoast any
confnct' betwesn agrotechnical and chemical (as well as physice) controi method .

One of the moat characterigtic occux:g-nou which is so' tﬁpaux for cur epoch
g thi tendency of replacing thg mothod of pprinkling the rlants by the dusting
method, hnlu& on the grest effectiveness and on the awvailability of the seme. A
natura) result of the development of such a syastem could be the widening of the
sphers of material spplied for dnsting. Thus, immediately following the classi-
cal wsthod - by eulfur, sulfur preparstions {ultre-gulfur of various kinds, some
gul far concentrate etc.} were used by the phytopathologist; in some ingtances,
excellent results wore obtained by spp].ynig powder AB {in the control of phyto-
phtara on potatoss, mildew on grapes).

The work im applying chemical messures of control has deen done by decresasing
the domes (formalin, cupric preparatuses), and vherever it was possidls, the re-
placewsnt of scarce preperatuses by' those mors available; thus, copper for fungi-
cides was substituted for by polisulfides, soap, tar, and minersl oil, formalin -

. by compound of aldshydes and high alcohols, which are knows under the commom nass
" %rsleass of gymthetic rubber?. Some of thess m)*g%maq ars used in industry.
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Fically, s significant step forward in the fisld of the ‘Chemical method ig
the rejeution of empirical methods of selection of Séxielty 4nd of ingredients in
" mordants and in 1ts composition for spraying its replacing by theoretically founded
methods of work (I. M. Polisko¥); 4n this way it wes possidle to PrepArs some
preparatuses based on improved fiunosilicits sodium, tar, etc., sfter having od-
tained sucesssful coordination of toxicity and adhersnce of preparatuses.

Parsilel to the development of work in the field of the chenfcal wothod, therse
1s noticeadle & considernbtle shift in the field of mechanizing the control methods.
If in prerovolutionary $iWs we knew very 1ittle about any specisl vn.chinu. vhigh
were used in plant control {(the sntire assortment of machines st that tims con-
sisted of kit and horse sprinklers of forelgn origin and 1-2 machines for cleansing
of grain, vhich wers fabricated in prerevolutionary Bussia by domestic or semie

. Gomestic method), already the first decads of Sovist Russia fs sxemplified by
mses production of wost simple spparatuses, and immediately afterwards the constructien
"of new powerful msachines as wsll. |

Now wé possess & great nubir of machines which differ not only in their power
anf in the type of energy used (horse, herﬁ-notortud. sutomobile, $ractor) it in
their entire purpooe; thus, there are sprinkiers, dusters and other machines, whieh
serve cottgn groving, grain raising, gariening, sugar-best growing, parks, eto.

It s wrtli while to note the large sslsction of mordant mechines (constructed by
A. Y. Borggardt and others). P#rtllel to the increage of the application of sur-
face apparatus there $s notfceable the introduction into agriculture of the practice
of ths sviomethod, with the usmge of duatlike, later - tloudelike praparatuses.

The utilisation of the chemical method for control of infections in woil ecre
solidated in prsctice, in spite of the faot that by the extermination of varions

I'd
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orgauisms thig method iy considersd effective and profitsble; the matter 41d not
g farther than quits numercus attempts in control of bacterial disenses (root
cancer, polypody of frutt tress) and with some mughreom diseases &n protected
land, with promising success. | o

Ths spplication of thermal method of control 1imfted 1%eelf 1n phytepathology
to cnly cne case - the heating of grain with the purposs of controlling mycelium
of dsty emut of vheat and barley. The clasefc variation of this method wag re
pilceﬁ by & wet process which o“buingd entirely new, gpscific fors in spplfcation
of Soviet large schle economy (H. I. Khodakovskii, slso I. G. Chaiko and others),
the thermic dry method began to bs ussd and te come into practice theoretically
snd by laboratory means.

Rpumerating hers the baglc methods of controlling bacterial) plant Adlisesoes

vhich vere used during the first 20 ysurs of existencs of the Soviet land, one

should not fail %o meation the organization in the USSR ( CCL P ) of the
quarantins gervice, which extated from 1831 according o the dscisions of the
Collegius of W2 ( HK3 } People's Commigiariat of Agriculture of the
USSR of Juns § éf the same year. According to the dieiclou of B (CHK )
(t:mngn of Peoplets Comniasmars) of USSR of Koﬁm:er 20, 1934, & gpecisl section
for exterior and interior quaransine has been organizod at BKZUSsR (HK3CCP)
eople's Commicsarint of Agriculture)whose responeibility it is the working ocut of
conditions, rules and instructions on qusrantine, study of the subjects for quarsntine,
md algo the sygtemg of internctlionsl quarantine measgures, ths fixing of ¢quarantine
divinicn of the territory of USSR, the fixing of unasurn according to separats
reglons and poin’oa etce Dus to the timely ormlsatien of quarantine gervice, plent
crowing in the Soviet Unton wes &dle to be protected from ths import of wich danger-

-
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| ois disence as potato canker and many other analogous digeases in the degree of
their importance. In respect to eceparate plants there were at hand some other
earliser formulation (prohibition, based on the decision of the Soviet of People's
Commdasars of February 24, 1925, of import of potatoss from mbrosd without the
agrecment with the Fm§1¢'§ Commisuriat of Agriculture of the corresponding
Union's republics).

As to the diseasts themselven, as subjects of the phytopathologist's work,
during the lest 20 years the min subjects of study snd condsdl were the following
digeases.

1» Rugh of greins. Only during Soviet regime was due attention psid to this
uost important group of digenseg, under the general term frust¥. First of sll the
woTk wan given & cérraapenaing scale, very important end numerous scientific e
search inctitutions were sttracted to it, as for instance the VASKEWIL (BACKHUJ )y
Lenin All-Union Academy of sgriculiural Science, alsc sclentific research im-
‘stitutlons of principsl adminfstrations People's Commisseriat of Agricalture, many
points of network of VIZR (043P }all Tnion Institute of Plant Protection and
othars. As basic tendencles in work are the following: Injury of rus-nt, determt-
nation of itg wepscts, resistance of some species of grain, fixing of the genus
compogits of graing with the appraienl of its significance and the development
bio-scological proporties of separate geners, sppraissl of the sigpificance of
agrotechnicsl meagures, searching for and evaluation of powder-1iks fungicides
for the contzol of rust by surface means snd with the introfugifon of the aviomethod.

The harnfulness of rust s & wlicle is odvious, neverthelass there was no
clarity on this question, whether ons should look into it from the point of view

of saparate plants (some date were given only on wheat and some on oats) on

-
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separate kinda of rust, on aces and on geographical regions. The york sccom-
Plished along this line not only explaine the peculimrities of the -paragitising

of red rugt of wheat on the species of Krasnodarks and;,muﬂnka. vellow rust =

oun ths gpecies of Kooperatorro and Xanred X Fulknegter 266287 and stalky - on

- the species of iimmodnrl;a. bat eppsarg to be as & wethudological menagesment in

;hl appraisml of such hermfulnees in two different variations. ¥Yinally, .thn
appraisel of meparate ramé‘uf red rust of wheat, as carried out at VIZR { B//3P )
(Malchenko), showed tho existence of different control of some races wpon whest
plant in the rangs of tho save parasite. ‘

The. divigion of each of the six kinds of rust, which paragitize on gming,
is the tagk of today, and the work in this direction bag to ba-camphttd in the
next year or two. The difficulty and durstion in accomplishing this diviglon is
due to the irregulerity of the dsvelopment of rust in different years and reglons,
which iy explained by the great influence of external eonditicnas - weather ete. =
upon these parasites (K. X. Xhokhriakev).

In the division which aing towards the evaluation of the registance o'i‘ sone
- specliss of grainsg $o mst. &ati were acquired which include geparate specles,
atandard and perspective {%mlmv). 81l botanical gpecies of wheat (Besheveknis).
The methodicsl side of the mmtter wee worked out on Charkov Cblast Agricultuzal
Experiment station, in Qdegmm=Gelection~Ocnetic Ingtitute. The fHllowing
atations dealt with the phytopathological evaluation of kinda and of lines of
winber wheat in relatfonship to their -‘iﬁ;’iiaﬁms to rugt: Chsm!aov Agricultural
Experinent Stution, Smolensk O‘blasb Byporiment Station, Krumodarsk Selectlon
zwarimmt Station snd others.

Investigations on this divigion and alsp on the following as work of the
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phytopathologlsat and selector should be considered as of spectal significance 2t the
prosont time; they in the end lead us not only to the ratiomdl utilization of existe
ing ixmuns gpeclies, but also to the expedient sslection of paront-pairs in the
ereation of new gpocies, which differ in their higher degres of immunity.

- The resoarch work for the purpose of fixing the racial component of mijons:
spocies of rust was carried on in conformity with vericus regions (Petrughove-
Lenlngrad Oblast, Pronicheva-Kramodarsk territory, Geghele Odeass Oblast, Burov.
tnuhkﬁtm‘ Gorlenko-Voronszh Oblast otc., the spreading of races on the territory
of USSR - Barmsnkov). Desides, ms & now circumstance appeared ihe inclusion in the
gubject of the question on physiclogi;:tl peculiarities of races of brown rust, their
ecologleal peculisritfes (Stepmnov, Gorimchey, Markhesev), probiems of field ecology
{Pedorinchik), of methodicsl problens, as for ingtance, establishment of optimsl
conditions for stornge of cpore msterial dnring winter (Kherkov Oblast Agricul turel
Esperiment Station) etc. Unfortunstely, the very extent of this problem did not
pémit the inclusion of the working out of suc)-x esgentially important q‘s'mat‘iona,
1ike the comperative relationghip of vnribua racesg to polaon, determination of the
degres of resigtance of raceg and muny otherg, vhich will be included partly in
the plan :for ﬂxr’ther worke

Congidersble attention was given to the significance of the agrotechnical
-méthod of rust control. The prrasites of this group, strictly subordinsted to the
conditions of enviromment during their development remct quite noticeably to the
varisd conditicns of cultivation of corresponding plants. Thus, the appralsel
of the gignificance of terms of sowing, the fertilizers used, the depth and tire
of ploving, and 81so of many other entlogous circumstances was studied recently
 in connection with & whole sweries of points - in Leningred Oblast (Maklakova),
—~Ruldyshev !ﬁ&iﬁory Experiment dgriculture) Station, on Ulisnov Experiment Field,
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' by Donetgk Oblasgt Expariment Statlon o nagriculture, Kharkov Agricultural Nx-
periment station, Chemigov Expsriment Station, Ukrainian Ingtitute of Orein
Economy, Kagdkhstan Institute of Agriculture and many otherg.

For that poriod of timo until there will be mot enough species irmmme to
rast sultadle for cultivadion in verious climmbic regions of the USSR the mgnunb
‘technical methods and the chemlcél control method will play a sigaificant role.

- In the fleld of the chemical control method there were s few achievenontg
(appralsal of new preparations, the testing of néu control methods by meang of
applying salt - Uk:alniah Institute of Grain Economy, Krasnodarsk Selectionsl
Bxperinent Station, works of Uegtsibirian Territory Station of Plant Protection
and othors); nevertheless there wag.no gynthesis of our knewledge slong this line, and
& dsfinite Judgement on the valus of chemicsl nethod, its fitnesa, c¢ffectiveness

/ ,and advontage 1s hoped to be attained in the near future.

The situation with rust appears %o de as follows: 1tg harnm has not baen
sradicated but all the premises for a succegsful accomplishment of the problem are at
hand; the remults of world experiment on the study of rust end 1ts control were
esaimiloted (2 monographic gummary on thin topiec was publiched in 1929) tho ex-
porimental work vas odjusted 2nd, if we can not say that & completed gyaben of
neagureg wvag created, atill this iast problen could be eongidersd as solved ag
thers hns been preparsd sn instruction (cbmposeﬁ to replsce the previous one)
which after 1te pudlieation ghould be utilized 4n aéricultural production.

2. Swb. In the degroe of its significance thig prodlem differs 1ittle from
the preceding. Novsrthless, with one exteption, the practicel work on the
liquidation of smut infury, taking into conelderation the blological peenlicrities
or parcoitag end éll the achievenments of phytopathologleal geience, should be cone -

=

‘sidered cacler beyond comparimon.
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'Aa important for study ere 11 - 12 kinds of smut fungi; not all of
them have the same aigniri?ance as to the degree of their spreading and
the degree of their injury., The research work for tﬁe last two decades
was carried on mainly in the direction of check-up nnd the completion of
technique and methods of conirol, ss the biological foundation for it was
laid firmly even before. Only some details, which remained in obscurity,
as some winter crops of eeparate species (T, D, Strakhov), elucidation
o{ o?nditionn :or-tha growth of parasite sporeﬁ (1. V. Hovopokrovskii,

B. I.Lobik and othors)! peculisrities of behavier of the mycelium type of
dusty snut in grein (5. T. Bubentsov, 8. S. Skvortsov), the existence ef
races in smut (M. F. Markova, L. S. Gutmer, 8. P. Sybina), roquired
sdditional investigations, basically the work has been carried out on the
determinution of chemical messures of smut control. It is quite difficult
to give the list of‘tho-authurs vorking on this problem; the number of
poisons under exporimﬂntatién.for the 20wyear period ig very high. Here
1? is only necessary to mention the work elong this line of the inventors
4. I. Borggardt, P. ¥, Davidov, who sugsested the new preparatus “protars,”
or PD of the Institute of inesecto-fungicides, which enriched the assort-
nent of poiéons for smut esontrol by a whole series of Yaluabla

apperatuses (talkersin, nivarsin, soviet germisan, etc,), and finally,

8 counsiderable series of inventors and investigstors, whe¢ introduced im-
provement in the technique of poisoning sowing materiel,

Practically up te date the situation of control of wet smut of wheat
(partly with the smut of oats and other grains) is depicted in thg following

manner. The chomical method of centrolling 8mut , particularly the method of
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wot disinfection of grains, ls considered accesszible, effective, profitable
and promising for the future, and also.widely used at the same tize; we mske
good application of some ibproved methods of utilizing formalin and other
dissolved fungiclides (helf-dry method)} borrowed from foreign practice; in
connection with wheat smut the dry method of disinfection of grain is come
parable in its effectivenoss (but surpasses them ms to accessibility of
application) with these two methods. The ras method of.utilizing hydrogen
sulphide, other voletile gaseous substences just bein; worked out end has
not as yet come into practicoe. The mothod of ecreating and of spreading
resistant spéciea in relation to smut, in comparison to chemical method

is superseded. Agrotechnical measures btring essontisl benefit.

The thermic method for controlling two speciel kinds of smut which
harms the tissue of wheat and barley seeds is considered the only acceptable
at the present time (ses above).

A11 these mothods are effestive in such degree and (with the exception

.0f the thermic) so simple that their thorough and consoientious applice-
tion, by utilizing valueble chemicals, should attain s full extermination
of smu? injury.

3. The Problem of Fusariosa, Attention to this problem wes given some

time defore the Creat October Socialist Revolution, but only 7 - 8 years
ago it received full recognition as a great problem. The basis for it is
the 5rowing'number of obsorvations which indicate that the fun-i of
Fusarium type are not only considerably spread on e large quantity of
plents (grain, meadow cereals, soy-beans, liupin kLﬁguminosae), peas: and

meny other bean plants, cotton, flax, other textile plants, tobscco,
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sweet potetoes, potatoes, tomntoes, cabbage, squash, 1lily femily, coniferocus
and many other fruit bearing trees, rubber bearing treoes and many others),
but also are very harmful. On grein alone {cereals) there are known

4-5 spacies of plant disease, the physiclogical reaction of the parasite
does not limit itself to the influonee on the affected plant, but often
spreads itself also on the organism ofmn and of domestic animals.

In recent time some suppositions were expressed (E. 8. Nasarov) that
fungi of Tusarium kind could be direot parasites of man. It is quite
natural that on.écccunt of thet these fungl underwent a Qide and detailed
study, from the point of view of morphology and sysiematics, which is by
the way very complicated.(ﬁ. I. Raillo), and alsoc in the diresction éf
physiology, specialization and significance in the quality of parasites
of separate plants, Measures in ocontrolling it ere determined from domsin
of agrotechnioal ( S. M. Tupene§ich), thermic and chemicel methods
(¥. C. Dunin - basis of chemiocal drying of coy bean seeds application of
the thermic mothod).

4, The Problem of Bacterioses grew to its full size in our land

ouly after the Great October Socialist Revolution. There were for this

the ssme reasons as in connection with the problem of fusarioses, but,

in distinction from the latter it has not ecquired up to date an equal

full and definite solution. Meanwhile, the number of very important plants
affected by the bacteria is very great {cereals, cotton, flax, all
vegeteble plants, potatoos, many numberous fruit dearing plants, tobacco,

sweet potatoes and many others).
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As it was disclosed at the study of these phencmena, foreign experience
has in this cace only & relative significanca, gince nany of these diseases
develop only in our couniry. Much has to be done along these lines on the
seeming composition of pﬁfasites and on tho detailed study of separate
diseases for the foundation of measures of controlling them.

Cf all the achievements one could racord_th? dotsiled study of
bacterioses of sugar beets end of tometees (G, K, Burgvits), tobeoco
(p. L. Tverakci? L. I. Eokhenovskeia, V. I. Vsorov), clover (I. P. Zhavoronkov),
cucumbers (P. M, Gala?hign). nany genoral questions of bmcteriological
diseases of plents {B. P. Isrnelskii).

6. The Problem of Virus Disemscs, According to the number of affected

plents and according to the degree of its harmfulness virus disessscs do
not yleld to bacteriological disesses., In the study of this problem we
were, especlisally dufiﬁg the first years of work development, under the in=-
fluence of foreign suthorities, and only ih the last 5 « € years its
research went on independently and wac followed by essentiel achievements
along the diagnogti? (thé drop method of M. S. Dunin) theoretical )
o?natrhctiona,(v. L. Rythkov) the study of separate diseases (8. B, Gorbani,
1. K. Eorachevskii, and others). Representing the paft of gereral biological
pro£lem, the virus diseases of plants will not be able to be studied

soparstely from corresponding diseases of aninals and man.

6. The Problem of Controlling Parasites from Flower Plants,
Dodder, and expecially broom rape are the wideat spread paraéites of many
. valuable plants, such as sunflower, tobacco, hemp, meny vegetable and

melon type plents, flax, clover, etcs In spite of the evident and significant
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harmfulness to these plants they did not acquire dué attentlon before the
retoiution.n The past two decades brought about considerable shifting in
thie domain., Rescarch work embraced the following divisiona:. the study
of the physiclegy of seed growing {(academicien A. A, Rikhter, O. A. Valter,
and L. ¥, Pinevich, D. L. Tverskoi and A. P, Parievskeia), further =
elucidation of the causes of immunity of scme sorte (academiqian A, &, Rikhter
with associates), great selection work on the crestion of immune varieties
'diacloeure of existencé with Orobanche cumana of two different races -
Voropezh and Don, or so called forms a. and b, The first one appeared

to be dangerous not for all sorte of sunflower, while the degree of para-
gitism and virulence of the second is much higher so far as the known
seleotion types were affcoted intensively. Further work on creation of
immune varieties was crowned also with success in respect to this

Don rece (L. A, Zhdanov), |

7. The problem of new disemses. Without having dwelt in detailed

manner on numerous other practical problems, connected with the development
of fungus, bactsrial and many other diseasos upon numerous plants, it is
necesgary to emphasise here the whole importance of opportune disclosure
ﬁﬁd of study of such diseases which could be correctly considered as n&w
to the territory of the Soviet Union. Among such quite numeroue fungi,
bacterial and virus diseases diseovered in our country during the last
10-15 years, the 1ist of which we are giving here: twisting of cotton
leaves (virus discase), catalepsy of tomatoes, smut‘of wheat stallk,

barley smut (2 kinde), falsec parasitic fungus of hops, disease "pasmo”
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on flax, antracnose of rye, blackening of cotton fibers, Javanese decay
of sweet potatoes, mscoohyta on flax, bacteriel canker of tomatoes,
sooty fungl on apple trecs, bacterioses of wheat (blackening of lamella),
elm branch withering.

Ceuses whioh bring sbout the appearence of these disenses are not
clear in all cases. In respect to a acrie; of cases one may suppose that
they were present in our territory before, tut were not dlaclosed‘ut.ﬁhe
opportnne'mnment, until more detailed obaervations injiested their
existence (anthrecnose of rye, blackeping of cotton, mscochyts on flax,
disease of hops, wheat batteries).

In respect to another group one may, without doubt, mention the intro=-
duotion ("pasmo®™ on flax,velm branches disease, bacterial canker on
tomstoss, Javaness decay on swoet pctgtocc). The origin of cotton leaves
twisting, which shortly tfteg its disclosure in our country was observed:
in Sudan, is not quité cleer. The sooty fungus on apple trees became
known in the twenties in England and in France, where it wms absent before.
Tomato "stolbur™ is known only in our country and it seems to represent
an entirely new phenomenon.

For the majority of the indicated dicesses the biolegy of their
stimulent is quito clear and control measuree could be consldered as
determined; many of them‘tara opportunely included in the lists of
qutrrantiﬁo diseases. All this could serve es a guaranty that the prec-
tioal work of comtrolling them will bring the citermination of these

diseases which in many cases has been done.
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Neverthelese all these cases, ss well as numerous other cases,

* known in the history of phytopathology, indicete that one should be cautious
of the sppearance of some disense &t mny moment, and that forces us to be
vigilant ﬂnd reasdy to meet every new enemy of our agricultural plants
fully armed by knowledge and techanical preparedness.

In tho concluslion of this survey of the basic problems it is necessary
to mention the waya end methods of the investigsting work which dnring the
research epcch appeared to be successful.

Here first of all it is necessary to emphasize the oi;n%ficanmo

" of investigation on the system and biology of parasite fungi. OSoviet
mycology has quite numerous achievements in respsct to the systematization
and biology of parasite fungi. It is sufficient to mention the investigs-
tions of V, A, TPrenshel and L, I. Kursenov in respact to rust fungl,
numerous investipgations of A, 4, Iachevskii of a great numﬁer of various
fungi, K. E. Murashkinskiii, B. P, Rerekulin, A. S. and V. K, Bondartsevii,
R, I, Vasilievskii, %. I, Lobik, 8. Iu-Shembel, L. A. Kanchaveli,

P, I. Hagornyi, . G, Zaprometev, Iu, N, Voronov, N, B, Voronlkhin, end
many others who enriched mycology by ioformation oo new types, kinds and
fanilies of fungl and who assisted in elucidating many complicated
questions of systematirzation and blology of these organisms. All this
bringe up the possibility of reco:nlzing parassite typss of plants,
discrininate in their diveraity (there are sbout 80,000 funy,i, not less
than s third of those are of parasite type) und,' finslly, to give them a

corraspondiny evaluation,
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Of quite great practical significance could be the mycological
- observations expanded widely in the-lust twenty years which aim to
 expose the composite of fungl es arplied to verious tertitories. Such

observations carried out ucuall& on & wide scale, ireluding 211 fungi
charscteristic for respective loostions, furnish material for the
determination of the kind of fupgi and in what quantity they ere repre-
sented and whether there exists any danger for s ricultural plants on the
part of widely growing flora which is often affected by the amme‘pnrasites.
In & short survey it is quite impossible to enumerate all the colleotors
with the indiocation of the observed reglons, sc wide is the work carried
out in this direotion; it is sufficient to mention that n9wly acquired
torritories underwant this observation: fTurksib - Lebedeve and Erﬁolneva,
Northern Ural, Rew Earth - A. A. Iachevskil; the latter considerably
incressed our information about fungl of the Arotic,

Finslly, it is nécesanry'te mention here in the way of most
productive method of acoumulating world oxporience mnd of trensmission
of knowledge the creation of summsries and of principsl mnnu#lu. The
twenty-yerr period of the existence of the Soviet stste marked the
crcatlon and publieation of many editions ?f exc?ptionﬂl iwporknce emong
which one should mention the worke of Prof, A, A, lechevskii - monogrephs
on "golosumchatii®™ fungi, “muchnistowsianii® fungi, his two worlad
suxmariss “"Foundations of N&oology‘ end "Bacterioses of Plants," furthor -
the work of Prof. L. I, Kursanov “Mycology,” Farakulin anad Vasilievakif
"Parssitic imperfect fungi® and wAny others,

In conclusion one should not overlook the fact that the development
of phytopathology in USSR, this highly complex diuciplino,'thich required

the collaboration of nycologists, selectiosners, plant growers,
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agrotachniciana,‘chemists, engincer-constructors and others, moved with
rapid tempand gave definite results. If in some ocmses it has appeared
to laz behind tasks of agricultural production, still it is impcassible
not to askncwledge that the leading brenches of agriculture werse served
by phytopathology guite rogularly. This has been indicated by the list
of some systems of measures which were shifted (and partly are shifted)
to production, which include: the system of measures in smut control,
system of measures in potato-line, system of measures in sugar-best line,
system of measures in fruit-berry culture, system of memsures in grape
oculture, sygtem of measures in cotton culture, elements of system of
measures iﬁ rust control in way of detelled instruotion imparted for

confirmation to People's Hommissariat of Agriculture of UCSR.

May 4, 1951
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Direction and methods of work to be adopted in
r~~. cividfog the territory of the US'R inmto regions after
~ the distribution of pests and diseases. Zsshch. Rast.

3:0-22., 1935 421 po4s2

Translated in full by
8. N. NMonson

o
Characteristic of the majority of harmful insects, as well as of many diseases,

is the drastic changs im their quantities in separate regions, stages, and in

individual years within the 1limits of any habitat.

These changes in quantity mnd the observed varistion in dispersion depend
: banioally upon the complex of difforoﬁt, tnter-related changing factors and
; conditionlnot the surrounding environment that either suppress of stimulate the
| dovnlopnodt of pests. The qualitative composition -and blocoenosis of flora amd
fauna change, depending upon the nature of the habitat. PEven in years of mass

i - pest propagation, their number is far from alike on different plots. Zvery

3 .
-

specles propagates mors frequently and strongly under conditions of habitat that

are favorable to its development,

In the pazt years the idea concerning the necessity of detailed. study of
problems of distribution of harmful insects and diseases on the territory of
the USSR, or the so-called "entomo-and Phyto-regionalization®, gained a stronger
g footholds amonj; workers in the field of plant protection, We possess nevertheless,
| .

very few studies on the regionallzat&on of pests, while the number of publighed

studies on the subject is practically nil,

There is, moreover, much vagueness in the interpretation of the torm lﬁ!!ltg

Different people interpret the term "regionalisation® differently, providing it

with an implication that varies in Scope, ramge and direction. Aims and the

L methodological research on regionalization have not been made sufficiently clear,

S

e
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ictually, work on entomo-regionalizition, thouzh unorpanized, was conducted
by a fairly largs nuxbsr of organizations, Zlﬂ(alfhj, undgrvan assignment of
VﬁSKHEIL«3ﬁCﬂHﬂQ4); of the Acedemy of Sclence produced a series of studies on
the regionalization of harmful ingeats; regionalization of a series of multi-
poisonouﬁ pests was put iﬂto eftect at several sectors of VIZRa; problems éf
regionalization were set up as smong the major tasks of the Jector of the ﬁacora
Service of VIZRe, renamed the "Sector of Record and Regionallization", Our local
orgtnizationu within the system of ViZRa, as wull a3 within the systems of
apeclalxzad institutes approached problems of regionalization 8s oloaaly, and sone

of them, such as VKIS (A&H%[) have alresdy begun unrk in this field.

All this tends to indicate that the problem of regionelization is fulfy ripe
and that 1ts solution demands practical application. in one of our articles
’ _ (Shchegolev, ¥V, N. "Comcerning Systems of Measures", Zbornik of Vizra No. 6, 1935),
we already stressed that problems of rerionalization, the establishmont of areas

of distribution and danger zones are major links in the structure of eny system,

It is necopsary to point out that compared to other sclentific diseiplines,
entorology end phytopatholocy are considerably retarded with respect to region~
- alization. Thus plant growers for instance, already possess botanicallméps;
as a result of the work of tha‘aoédemician U. 1. Vavilov, centers of origin of
the most important plants heve been estabiléhed; summaries providing charts on
the distribution and vaerietal regionalization of ecrops are available (Wolf).
Among entomolégists and phytopathologiats, however, work on reglonalization
has romained in the initial stage of devalépmant, and many subjects still require

preliminary‘invantbry and gathering of fartual date. -
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Jhere is no doubt that in regionaliring hsraful inseots snd Glsocases we
shall confromt enormous difficulties whioh In large msasure depend upon an
o;trame diversity of species, movement of inseots, and radieal chenges in their
numbers, daﬁonding upon natural environments and agricultural conditionms.
Feverthelsss, we are already obtaining first variants on reglicnalizeation from
dntu'nocumulatad on several subjects. In any event, the work has reached the
stut‘ of ripeness and entomo- and phyto-r;gionalization hac become & subject of

great sclentific and practical interest.

i

In this conneotion a special subject on "Ecological-ecoromisc regionalization
of the territory of the USSR with respect to egricultural posts and disensea®™ was

for the first time included into the plan of work of VIZRa (A/JR 1in 1935,

Its execution is conducted at sectors und lsboratories connected with VIZRa.

 Twenty-four scientific workers were drawn into the work of reglomaligmtion.

In 1935 regionalization was started on the following subjeats:

1. winter cutworm moths, [Agrotis segetum Schiff)

2, beet webworm, [Loxostege sticticalis L.]

S. ocomplex of speoies of wireworms{&lick beetles), [Elateridae]

4, MNarooco loocust, [Docliostaurus maroccenus Thabg]

5. grasshopper, [Caliptanus itelicus L.)

6. Aslatic loctist, [Locusta migratoria L.]

7. Hessea fly, [Mayetrola destructor Say ]

8. Swedish fly, {Osvinosoma frit L.}

9. May beetle,cockchafer (maiskii khrusheh®)

10. San Jose scale, [Aszpidiotus perniciosus Comst,]
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11, 'dodliig moth, [Carpocapsa pomonella L.}

12, brown-tail moth, [Hygmlia phaeorrhoes]

15. pierid butterfly, [Aporis crataegl L.}

14. ocabbage maggot, [Hylemyla brassicae(Bouche)]
15, ocomplex of "neked" slugs
16. ocomplex of specles of ground squirrels

17. Claviceps purpuresa(?)of rye

18. loose smut of ceroale, [Ustilago}
19, saome species of rust [Pucoinia] of cereal crops

20, pummosias of cotton, [Bacterium melvacearum]

21. flax rust, [Melempsora lini(Pers)]

As in any new work we sxpect to face considerable difficulties with regard
to methods of work. The latter will for the most part be developed In the process
of the work and questione of method actually forsulated depending upon ‘he results

achieved,

in thls.article we briefly refer to data concerning the direétion, ﬁatﬁoda
and org;nizstion of future work on regionalization in the form in which we sse it,
In placing the article in"order of discusaion, we hope for a fesponlo from
different looationﬁ; the result may produce e corrert lins for succesding

study with regard to direction and organization of the work on rugionallzltion.
AI¥S ARD TASKS IN REGIONALIZATIOR

Before discusaing methodd and organization of regionalization, it is
nocossary to dwell upon and mention the aims and tasks which should be met with
regard to refionalization. Usually the term "regionslirzation™ ig interpreted as

the establishment of an assoclation of some object or method with a definite
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territory(resion), mccopted in an ecolgical and not admimstrative sense.

The conorete task of regionalization with respsct to harmful insects end
digeases consists iA:
a)e, Determining the srea of dig;ribution(of éna species or their complexes);
1.0. the establishment of a territory where the specifip species is found in
any number;
b). Determining within the limits of the area of distribution of so‘caliad
"harmful gones®, i.e. plots distinguished by different numsrical prevalence of
a specles, a different frequency of their mase appearance or a different :igniticancg
of a species with regard to the depgree of their harmfulne;s, and the amount of
losses;
o). The esteblishment of the ceusal 1ink betwsen the distribution of a species

and the historiecaml, ecological and economic conditions of a particular environment,

The final purpose of the study of regionalization, from a practical
viewpeint, consists in:
2). the est&bliﬁhment and proper organization of an internal quarantine,
b). conaultatOry work on varietal regionalization of agricultural crops;
c)e the establishment of = basis for some agro-technical methodsr(perieds of
sowing; dosages and forms of fertiliszers, crép'rotation, sto.); “
d). the provigion of base stations for recording losses fror. harmful inseots and

diseages,

In the final result, a p}operly established and widely mainﬁainad procedur&
on regionalization, following s detailed analysis of causes and tactor-, which
determine regularity in the distribution of pests and d1seaaes, Hxll undoubtadly
lead to e planned regulating of biocuanosis and the elznination of some pests

from areas in which they settle.
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vQTﬁe establishment of boundaries in an area of distribution and particularly
in dangpr zones will, no doubt, also aid the faster solution of éhe problem of
m#ss propagation of insects. The work of recording the influence of individusl
factors which, as a rule, sppeer most drastically on the boundaries of danger
and unstable sones, where the dynamics of a species are particularly subjected
to severs fluctuetions, will be considerable aided by the eshablishment'qf

boundaries of'ar‘eaa_ and danpger zones.

The solution of the most importaﬁt practicel problens arising in coanection
with fagion&iization may be achieved only in the event of & deeper ecologicale
economic analysis and specifically by esteblishing the relati§e role of all
complicated and manifold fastors which affect the territorial distribution of
insects and the "topography of a species® in the process of its historienl

development,

Ve believe thut attempts to establish a basis for regionalisation on short-
term records ( 3 to 4 years ), which indicate the relative significance of
& species, wighout referring to the genesis of origin and danger zones, without
obtaining » olear conception of the role of external factors and the reacbﬁoﬁ'
of the organism to them, will hardly be representative of an actuel situation
and not establieh the causal dependency so important from a practlcal viewpoint,
An inadequate enmlysis of the domplicated knot of factors whicb deternine zanal
diatribution, the severanca of tho object under study from the entire biocoenogis

may even produce & distorted picture,

In any event, observations over a short period of time and’inadcquute.factual
data on the dynamics of the propazation of speoies ars not sufficient.

;- for the determination of danger zones. Short term observations may refer to periods
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-~ of noh-typicnl distribution ln denger zones and produce errors and distortions

in final concluaions_ggncgfgihg}azxactual situation.

The above difficulties are not %o b-‘intorpretod in support of the olaim
that reglonalization may not be conducted at pressnt or th-t it may not be
undertaken now. On the contrary, only after the work is begun one may expsct to
move it from its inmctive stape and only in the process of work will it be
possible to establish methods of procedure cnd 111 the gaps demnrding iqmodiate

additional study.

PLAR 8¥D STAGES OF TORK

In sach enterprise e plan.and tre proper sequence of separaﬁe resesrch
:operatioda cerry enormous signifiocance. We maintain thet the work on ragionali;iﬁinn
" should proceed in the following orders |

le Accurinletion of primary factual datae on the gtetie aﬁd dynamios-bf pests
in & regional-ecological cross-section.

systematization A s
2. Selection and/systxxmtivrxof accurulated data on the ectablishrent of areas éf
distribution and Lhe segregation of danger xzones. |
S. Complletion of working meps designat . ng aress of distribution and propagation
of & species, and indicative dangér zones.
4. Ecolpgio&l-analyticnl and blocoenolagical(?) development(?) of indicators that
determine chranges in the dynanics of a spescier snd its yearly cycle, as well as itg
pbtentiul and actual harmfulneas,
Be ﬁr}tical compariscn of ecological-physiolopioal. indiontors carrying factual data
on thevgeography end topography of a specles, as connected with-the characteristics

~-of afi enviromment and economic factars,
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6. Synthetic penerslization snd thre bullding up of a theory on the regionslizatioh
of s specles.

7. Addltional studies and research, designed to aid the introduction and a more
precise definition of the theory of regionalization of u species.

8. Formulation of maps on ecological regionalization of a species.

9. Compilation of an explanatory text for the map(glossary?t),

Nor does this outline mention that emch species will have to go thrﬁugh
all regionalization stayes in a compulsory order. To begin with, considerasble
detailed data has alrescy been acoumulated, wiik regpeact to some speocies, and
certain stages of work have alrcady been passed, In addition, there may be
inastences in the ﬁrooess of the work when at one of the stares study ma- be
accelersted, outstripping eanother staye ir time, We know of cases when the mere
oomparison of data concerning the actual distribution of a‘species with
olimatological and goil date permitted to obtain(at loast/€:eory) necessary
ecclogical Indiostors which characterized the dynamics of propagation of a species,
Spooif;oally, we may point to the work of tLhe TUSa entorologist W. Cook, who

by using the method of "clirogramms"(1) succeeded in interpretin; a series of

ecologioal problems th:t explained the distribution of ghewing borers("podsryzauvishchie

sovki®),

The fact that sssential ecologicel indicators may bte obtained by comparing

the actual distribution of a sprcios with the characteristics of an envirorment

may be seen on the example Hf the Asiatic locust, [Locusta migratoria L.] and the

cutworm moth, [Agrotis (Euxoa) segetum Schiff]s ™™~ —— o -
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In the case of the cutworm moth, this waz established by compsring the years
of its mass propagation with the neture of metaorological conditions (Azov, 1928,
Viedirirskaie, 1934), the connection between reinfall, June and July temperatures
and the periods of pest propagation. In the northern zone of the area of distri-
bution an incrmase in humber of pests ia observea in the first year, at July
temperatures sbove 18°C and rainfells of less than 50 mm. In years wﬁen the
July temperature is lowsr than 1£°C, there is a reduction in the number of cutworm

moths.,

With respect to the ssistic locust in the forest steppe, interesting corollaries
determining the dynamice of propagetion and di-tridbution have becn established by

Predtachenskii (1930).

It seems that the igotherm at 1%5.6° in the :ﬁonths of &pril to September forme
f the mnorthern boundary of fécusea of mess propagetion and danger sress for the
ssiatic locust. North of this boundary, despite the presence of fully suitable
locations with regard. to geo-botanics and s0il cond!itions there wes no mass propa-
getlion of “ha pest, In the gouth the danger area of t he central-Russian foous
reaches the bnundary of the podzol ifor;st zone. Within the limits of the black earth
. zone a small focus of loousts is located im & rarrow strip slong the river Voronezh,

- and here again it is dependent and related to light podzol sandy end sandy-lomm soils,

The torn and disunited danger area within the borders of the chernozem belt,
particularly in its eastern part, depends upon the irregular distribution of soil
types and their physical composition which determine the difference of micro-

slimatic conditions, Saméy soils posnu&ing considaruhié heat conductivity and

molsture ponetrakion and an 1n51gn1fioant heat capacity get heated faster ‘and

- ltrongor, crauting conditions that come cloger to the optinum of development of

[Locusta migretorisa L.]. Predtechenskii in his studies cites several examples
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uhgn in connection with the changg in the physieal composition of.solls, (increase
of small particles}, the characteristics of the soil chenge also in an
unfavorable manner for locust habitats. Clayey and argillalacecus soils prove

particularly unfavorsble.

The narrow borders of the acologicnl‘aptimum of [Locusta migratoria L.} 1in

the nonchernorem zone determine not only the territorial distribution of its

sandy 20ils but also mass appearance. #According to/i?Zt recent studies
(Prcdtochenakli 1930) an inereass in the nuzber of pests ie observed in years when
the vegetative period is distinguished by a higher than stendard temp-rature
(13.89) and a lower degree of rainfall,(bo}ow 320 mm), In years of lower
temperature ?uriﬁg the summer end fall months and increased rainfall, the number
of pests in focuses is r&dicnliy reduced. Temperatures above standard cause

‘an earlier sppearance of locusts, their f1ight conmes sarlier, snd as a result,

the periocd (during = werm sutumn},necessary for the maturing of ovaries is

prolonged snd females are laying maximum numbers of eELs.

The dependence of the numerical amount of pests upon meteorQIOgical conditions
during the vegetative period 1s so drastic that a genuina opportunity exiats

for a ﬁ?O&dOnia of the pest's sppearence on the basis of ecclogionl study.

Msss propagation of locusts in the non-chernoszem zore in regions of psrmsment
focuses may be expected following two years of favorable conditiong for théir

develdpment with regard to temperature and rainfall throughout a vegetative pariod.
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To make the prognosis of the nature of meteocrological conditions more

precise, the years are divided into
1. unfavorable years (temperaturq squal or below the ususl average of 13.8°), while

rainfall is sbove standard.
2. y?ars alighﬁly favorable, (mean temperature during vegetative poeriod no righer
than 1.5°)
S favorable years {temperature during vegetative psriod 1.2 to 2,5° higher, and
rainfell below averaje)

In eocepting this definition (Pred£eohonakii, 1930) it is considered that mass
propagation of looust will occur in the following combinations: 1, S, 2;

1, 2, 3; 2,3, 3, in the respective years,

With regard to naked slugs, ressarch done by N. 1. Vavilov established the
’ “onnection between reinfall and temparatures of the summer-fall months and he
mass appearance of the pests. The correlation between the hablitat of slugs and

relief, moisture of the soil and the nature of the vegetative layer Jﬁs' established,

By using the comparison method e series of dependencies in the distribution

of wire worms has been established, depending upon the. peography of soi}l types.m

The above exerples which san be rultiplied many times, indicste that
ecological indicmtors may be obtained prior to laboratory work by comparing data

on distribution and dynemios of injuries with the nature of ecological conditinns,

While theses comparisons confirm an indicated dependency, they frequently

are unable to disclose the causal connection. 1In order to lesrs this it ia

pecessary to undertako laboratory tests and by experimenting with histologieal,
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anatoniosl and physialogioal analyses establish the reaction of individuval
enviromments uvon the viability, conduct, development, fertility and longevity
of insects, These indloators aid condidersbly in the ecnlogical regionaslization
of a speoles and make posaible an explanation of the regularity of distribution.
With regar& to subjects accevted for regionalization iﬁ‘the plan of 1935, we

‘possess extremely hotérngeneoua and most variegated ecological oppditions.

As 8 regult there prevails considerable difference with regard to periods
and volume of exsouted work on individuasl subjects, which is unavoidsble con-

sidering the limited degree of the present study.

~ With regard to gsubjects for which necessary material has already been
accurulated on the static and 6ynamics of distribution and propagatioen, and
where bssic ecological indicators have been determined, permitting to disclose
the causes that determine zones of distribution, there exists a real posaibility
for detailed rogicnallization even in 1935. Specificslly, one may list among these
subjeots at least Jor the European parts of USSR: beet webworm, [Loxostega

stioticalis L.}; migratory locust,[Locusta migratoria L.]; Marocco locust,

[Dociostaurus meroccanus Thobg.]; and cutworm, [Agrotis sepetum Schiff].

On many aubjootnldata has.been accunulated degeribing only the area of
their distribution and dingcr zén&s'hﬁve been segregated withlin ;rcas where
the damage is more severely and frequently felt. Neverthelesz, in the case of
many species ecological indicetors have not teen studied adequately as yet,
which mekes 1t Impossible to ostablish the causes thet determine the distribution

of a species. To achieve this additional ecological astudy is necessary,whioh

~ ghould be passed on to central ocdlogical laboratories and local organizetions.
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Pinully, vor the third. group, of least studied subjects, there iz a }ack of
even suffisient detailed data charscterizing the dynamice of numerality according
to irdividual years and territories. With respect to this group, it is cleﬁrly
possible to fulfil) the first stage of the work in 1935, &ealing prircarily with

the establishment of the area of distribution of the species.

Tho sbove adequately explains that the results of work on individual subjecots

vary considerable depending upon the emount devoted to their study and the

AN

-’

-~

evalilability of material,

The year 1935, as the first year in which organized work in regionalization
was undertsken rebrcsents neturally a preliminary stege tc the vast mnd prolonged
work indlcated by roplonalizetion, The methods to be applied in rsgionulization_
are not sufriciantl& clarified and will be established and improved in the

process of the work in 1935,

METHOD OF ESTABLISHING ARRA OF DYSTRIBUTION

Depending upon the natﬂre of a studied species the method of its reglonalization
is changed correspondingly. It is not possible to refer here to a general paﬁtern
and every researcher should,by teking into oconsideration specific charscteristics
of a repionalired spaéios, select @ mnethod sufficienﬁly precise to ensure a

better, clearer and faster solution of the entire problem of regionalization.

For purposes of maximal comparison of the material on regionalizatibn anc its
utilization for subsequent generalizations, it is necessary, revertheless, to
point to some methods which should be maintained in the course of the work. lat

18 dwell upon those that are most important and, enalyzé them consecutively as they
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apply to stapges of research previously established by us.

The first three etages of the work ain at astabllshing a general area of
in connection
distribution of 'a epnclea, the topography of s species/mzaxmstad with the nature of
the habltat and a divieion of the area into sones by piving consideration to the

intensity of propagatlon and quantities of harmful species,

Ail data characterizing the statics and dynamics of a spscies ehould be
collected and systematized for the purpose. Aside from literary and statistlical
data and that of the Record Service, date on fauna collected at the Zoological
Institute of the Aondemy of Science should be used to determine the area of

distribution of a species.

All places where a species is found should be marked on e mep of prescribed soale.
Prooiﬁo verifiocation of the material based on dooumented data is most important.
"It ey be remembered that some old fauna material conteins inaccurate data, All
syconyrs spplicable to a species should be carefully understood since with respect
to somg‘subjacts they are extfamely confusing and in many instances have been
radioally changed. Specialirts-systematicians on fauna and flora should be drawn
into the work beoause without their purticipation a practical worker would

froquently have difficulty in analyzing available material.

The designation of looations of a species by dots on maps will permit the

drawing of general boundaries of an aroca by interpolation.

For purposes of reference, verification and sccuraoy 1t is advisable to
Place & number next to these dots and to list gseparately the scurces (literary,

cclloctiog, personal studies, etc.) on the basis of which a particular location
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It is necessary to distinguish betwaem natural areas, occupied by insects,
as & result of their active settlement of transfer by wind or water, and ertificial

areas, where settlement of an ingect was accidental or deliberately made by nen.

the boundaries of an area are, in other words, boundaries of the distribution
of ;.épeoies; they are dependent upon numerous and veried factors, frequently not
upon eny one of these but upon a eqmpiax of sewveral faotors, as well as upon the
migratory ability of the most harmful ingect, Among the most important faecters that

determine the boundaries of an area distribution sre:

aggregate
le climatic factors (usually an/bguagw@acaf these);

2. physipal obstacles (seas, straits, wide riwers, high mountains, large Qreqs of
forests, ete.); |

3. competition of the part of other biologically related species;

4, the tbsenc; of definite conditons for settlement providing a complex of
conditions necegesary for the development and propagation of a species (of primary
importance is the aﬁmpnsitiqn of vegetation for vegetative-poisonous species,

composition and structure of the soil for®soil inseots™)

'S

In addition to the above moat impértant factors, existing boundaries of an

aree are frequently the result of changes that have occurred in previous years,

The zoologist STANCHIESKII (1922) proposed the folloming classification of
boundaries for the distribution of species., To begin with, two groups of boundaries
(static and t#nnaitory) should be distinguishcd: Statie boundari;s are those
established in a former epoch. Transitory boundaries, ecs opposed to the latter,

. change visible under our eyes, i.e. species continue to spreed within an area or,

on the contrary, diminish in en area of distribution (progressive or regressive areas).
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ﬁlthin the limits of the above two groups it is pecsssary to distinguish between:
s). IYPEDED BOTUNDARKES, possessing phymical obstructions inaccessible to species.
The criteria of eatablishﬁd boundaries lles in the conformity of the area of
distributlion of & species with tre boundary of an obstacle (zea, strait, wide
révers, high mountain peaks). |
b). ESTABLISIET BOUNKDARILS, determined bf the abscnoe of a complex of conditions
esaestial for the development and propacation of the apecies. This type of
bound;ry_ia most prevalent and is frequently met. Species that feed on some
purtiéulnr plant or are connected witha definite botanical assooiation are evidently
unable to spread when plant associations change. Opecies adapted to life under
specific aoils of defﬁnite oompngition, structure, moisture, eto., are apparently
unnblo to‘dovaldp on soile of another tyre. Thus the change im eclinmatio goggitiona
rencts upen the area of distribution of a speoies.
-o). RIVAL BOUKDARJES are determined by the competition created by other,
biologically related representative, substitute species which interfere with the
settlement of a species in an ares they occupy prompted by self-preservation.
The establighment of rival boundaries of species presonts considerable difficulties.
Indicators of rival boundaries of e species sres sabgence of distipctive features
in‘a location at tie boundary. of the distribution of a spaciia, the overlapping of
boundariea of two allied spscies, a proncun;od inorease in the number of specimens

connectsd with ths movement directed towards the center of the ares occupied by

the spsciles, ‘

d4)+ RFLIC BOUNTARIES, i.e. those formed a long time ags and. which at present
oanhot be explained by eny of the above fuctors and ognditionn. Hon-conformity

of boundaries of &n area with those of & definite location serves as an indication

- f this type of boundary; non-oconformity with opposite boundsries of bicloglcally
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rélated species, and absence of changos in boundaries. Rélic boundaries indicate-
that oombinations of ecological condition# existsd & long time ago on a certain
territory. Pictures of the distent past may occasionally be reproduced on the
basis of these boundaries.

| &) o TRAFZITORY BOUNDARIES ir s narrow senge of the word do not depend upon changea
in looations or competition of other spacies. These are cascg where the settle-

ment of aspecles occurs before our eyes,

. The above oclassifioation is, of course, tentative; threre ere no such
drastic distinctions between individual groups of boundaries; instead there exist
series of succegsive trensitions. The above classification is newertheless useful

in the study of an area.

It 1s of utmost !mportance to esteblish the center of an area, 1, e, the
" initial point from whioh the settlement of the spocies originated. Usually
the detarmination of a center presents 4! ffioulty since it may only bs established
indlrectly. For the nost part the largest number of' specimens is settled in
the center area, the quantaties gradunlly'dimlniahing in the direction of the

periphery. fThe diversity and mutitude of forms and varloties of species serve

indirectly also as indicators for a center arce,

DETEEMINMATION OF DARGER ZONES

In the different parts of an area of distribution the abundance of a species
and the frequency of its mass propegation arc not simijar, In this connection,
the amount of damage caused to agricultural orops is equally digsimilar. It is

therefore importanh to segregate (in ragional;zin zopea of distribution withir
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an ares) spscies distinet in economic significance, i.e. to regionalize from an
economic standpoint, & procedure having partiocular significance for the correct

planning of msthods end the determination of lonses.

In order to smpproach the problem of economic regionalization of a species
accurately, it is necessary to:
a)e gather and indicete on the map facts reflecting upon the volums and intensity
of infection in different years,
b). oatabliaf: the potential and actual degree of damage, enanating from the
existive reiationahip between pest, plant, and environment (weather, soil,
igrioultmrsl technique, periods of cevelopment of pest and eritical phases in tre
develomment of the plent,)
¢). mark the volume of damaged or destroyed plots, taking into consideration their

intensity in fifferent years.

Here the method of complling a map is extremely important for it refers to
the volume of damage or destruction offthe crop. It is by no means irrelevant
- which method ig uged for the purpose. The followlng metheds are most frequently
used: 1. ocartograms; 2, carto-diegrams; The latter in turn vary between:
a). dash lines; b}. colored; ©). dots; depending upon the method of

application,

It i rocessary to point out that the most sustomary dash-1ined method is

least satisfactory and wherevar possible i:b 1s essential to use dotted cartogrems.

in the former an esteblighed line {or coloring of veried intengity) is applied

chtraotoriaing an element of the species under atudy (percentage of damags
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-inton;ity of injury, size or percentage of destroyed crops), MNoroever, lined
disgrans severely shade the vuriqgated aroa of injuries usually observed on different

plots. The illusion of a uniform distribution of injury is creatod which hardly

ever existc in reality,

For purposii‘of rcgionali:ation, wherever auffiéianbly large data indicating
injury is available, the method of dotted maps should be used. This me thod, first;“"‘.
applied in the USA in 1914, i3 receiving wide application at present and is used
by our plant breedera in ragiontlxzing arops. Dotted eartograms possess more
clarity and offer a bigtier understand? ing of the variation of the distribution

of the damage and the sconomic significence of the pest.

In dotted clrtogrars & dot of established size gerves as s fixed sign, This
dot stands i’cr the gize of & ‘s%died factor or mass volume of distribution of the

'uub;}ect. For instance » one dot may equal a defmite number of infected or

dastroyad hectares of plentings.

| . ' » hould occupy
The sgize of the dot depends chiefly upon the scale of t he map and 8 ' 7
U] v |
ge that we refer to desgrees
ths arrangement., Let us suppo
the srea designated in _

‘ | h gquare
a map of which the soale is 10 ki to } ems In this case each &g

- of damage on ! "
square miles or 10.000 hectsres. In using

oaﬁtimtar of the map will equal 100

| km or 100
a dot for an arca equalling 1 mp, 3 ghould stand for 1 square ‘

;

v ' {gtrative unit
jvidly size and distributién of the injury. The smaller an adminig
viv , ;

the more will the map reflect the actusl distribution of dmmgt.,‘
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In cases whare sctual data concerning tl!e volure of injury iz "'nited pr.
interrupted, it is of courss, not pooeible to use the dot method end the line

diagran method has to be used,.

Irrespoctive of the method used for compiling maps, their corparison for
successive years offers the opportunity for segregating dorger zores within the

limits of an area.

For the sake of comretﬁenca and uniformity in compariszon one may accept the
Tollowing subdivision of zones, depending upon the volume of insects within an
arca;

1. zone of esonstont danger
2. zone of unsf.abln harmfulnoss
3. zone of limited damage.

Thie plan is however, not applicable to all species.

In the zone of constant deanger the numb@r of pests is usually greamtest; here
the pest accumulates in large quantities. Climatic and other ecological conditions
of the zone frcquont;.ly provide optimasl or, in any svent, favorable conditicns

for propagation and viability of a species.

The zone of unstable harmfulness. Under normal combinations of climatico
oonditions the pest does not appe#r in masses and its harmful activity is not
apparent. It usually rémasins in a depressed state spd its propﬁgation'is-centainod
by unfavorable corbinations of factors of the surrounding enviromment, In pears
when climetic conditions deviate from the usual in the direction of optimal
conditions of development, wo observe an acceleration of demage and an inorease in
the éuanbity of pests. Here also belong instances where demage results from

flown-in pests, thet migreted from their permanent reservaetions, i.e. zonss of
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cohatant demage. In those cascs, derencing egein upor e complex of conditions,
the danmege may either be cevere (under optinal conditions contribubing to the
proragation of the species) or wosk (under a minirum of conditions), or may not

appear at all (lack of mindmun conditions essential for their development),

Fiaally, in the third zone, thet of limited damage, in spite of thke ugual
presence of a species, no severe datege i@ ever observed. This zone does not
produce the complex of conditions essential for pest Propagation in appreciable

quantities.

LCOLOGICAL BASIS 1OL REGIOHALIZATION

The preceding three stages of the work will resuld in a fixzation of the
- existing situation esteblighed for the area of distribution and reflect upon the

econamio significance of m reglonalired subject,

They do not reflect however, the esusal depeﬁdenco botween the nature of the
'loeation of distribution of the species, nor do they exPlala the reason for its
loaaligntion on & definite territory, or provide date on the understanding of

changes of the intensity in the wolume of 8 species,

For & correct understanding and,ipterpreﬁation of causzes thet determine
boundaries of an gréa of distribution and the scological-economie stipulation
of danger zones, it is essentisl to possess data on the:
&), influence of separate ecological factors upon the intensity of the propapgation

of species; (fertility, life span, sesscnal oysls)
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b). nubritional specislization and the role of nutrition for pest development
and propagation. |

¢). influence of econcmic and a,ro-technical conditions upon degrse of damage
d¢). methods and potent:iel possibilithes of setilement of species

éefinite
The caugal dependonce may best be diacovered where/gefimik and detailed

laboratory experinents are avallable that c:tablish the optimum of the, devolopment

of e gpecies, clear up faots thut affect more severely regionalized gpecies and
indicate physiological-aratomical ané histolegical changes in the organism under

the influence of environmental conditions,

Data may be obtained from acolégical—bioaoénologioa! resoarch which may

present a falirly clear picture of the distribution of a spacles,

Similar laboratory worlk, ik howeveyr not suffioiently developed with us a yst,
Only in recent ysars our ecological laboratorles bave begun to anslyze the
influence of individual physkoﬁl factors (chiefly temperature and moisture) uporn

harmful insects.

Eoologioal laboratory research may thaj%pre be applied in only very few oases.
Ecologiecal Regionalirstion may at present bo conducted chiefly by comparing
factual deta on the distribution of pests with ecological indicators. Equipped
with maps of areas of pest distribution and having established the loeations of
most frequent and severs damage, 1% is ﬁecassary to compare thege with a series
.of ecologloal indioators and on tre begis of this comparison attempt to find an

explanation of the éaculiarities of the distribution of a species.
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’Deponding upon the nature of the subject, the conditions of its dovelopﬁeat,
the winter phase, eto., maps of dlstribution should be compared with geo-
botanical and aoi; maps, data on meteorologieal conditions of a region or year
(1sohyetal, isotherm, isobar, hygro-thermic cosfficients, the degree of snow
oovar; oloudiness, intensity of sun radiation, etc,). xhe comparison method of
climograma should be videly used, ﬁince it establishes clearly the connsction
betwesn pest ang oliéutu, snd avallable maps and speclal climatological studies
utilized. Depending upon the characteristics of & studied subjeot, ecological
elements of one aort or snother will prove of greater importancs. ‘or instance,
for mbnophngoua insects the area of forage plents will bs of enormous significance
in the matter of distribution. For speocles of low frost resistance isotherms of
winter months, connected with t'e volume of snow ocover will carry significance.
Hygrophyte species will in their dinﬁribution be gulded by moisture and rainfall.
With regard to northern boundaries thermioc abnditionl will be of considerable
significance, apecifiéally the possibility of completling the annual cycle and
consequently tﬁe development on & given territory will depend upon the number of

days with & temperature above the "point of development®,

Ooccasiomally ﬁha boundary of distribution of some species of plants (especially
woody orops) eerves as a good indicator for the distribution of s specles,
The plant, according to the phenologist Poggenpaul, serves as a "living thermometer®
whioh rescts to the entire complex of surrounding conditions. It has been
established, for instance, that in the Wegt the boundaries of the zone of highest

damage caused by the European corn borer [Pyrausta nubllalis Hb,] coincide with

the Esstern boundary of the hornbesm. This correlation is understeble since the

hornbeam demands, s doss the corn borer, incressed moisture for its development,
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The establishment of correlation in the regionalization of pests or disesses
with some indicators of the surrounding environment provides the basis for
correcting the boundaries of en area and of danger rones apn? allows to fill-in gaps
in mapping. The result of ecological comparison is the creation of a theory df
the regionalization of species explaining the ecological-economic foundstion of

their distribution.

It is desirable to conduct speoial work on the verification end apecification
of this theory, specifically bys
8). laborstory and field studies which ascertain the influence of factors and
disclose the causes of their actions
b). apecial‘inVeatigation of boundaries of ah area and zones of unstable harnfulness
whers {h® Influence of external factors is particularly pronounced and drastio

i.e. .t
. 8). special investigations of "white spota”,/seotioas which had remained undeter-

nined in mapping

d). special investigation of locations of particular interest in view of their

contrasting ecological indicators.

SUMMARY OF RESULTS AKD FORMULATION OF ¥OFK

In the summary of work on regionalization each species (or complex of
relatsd species) should be provided with a mep upon which data charasterizing the
general area of distribution and danger zones is to be marked with dote or lines.

The sosle should be 1: § Q00 000.

The map should also refer to ecological indieators connected with zonal

digtribution,

It may, in addition to the map, which establighes the general scological
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»reéiénalizatian of a speolen, be desirable to provide éapn of snmaller geales,
produsing the world ares of the distribution of a apecies, the topography of a
speclies in individunl loomlities, in cpnnection with relief, micro-climati;
conditions, tho nature of vegetative layer, types of soil, eto. lecessary |
separato naps riay be provided relative to dynamics and dintribution in different

yeoers or sccording to orops, for mult-poisonous species.

Dosignations on all BARE ghould be made with black India ink, which offers the

opportunity to meke prints without re-drawing.

A detalled explenatory text should accompany each map, Thisg text indicates
‘firat.of all the method used in regionelizing the species, lists the basic
rnumerical data and provides a detailed explanation of those ecological dependencies
established in the course of laboratory sxperirentation, or those obtained by

co“pariaon in the procese of regionalization.

ORGAVIZATION OF TORK

‘With regard to organization, the entire work of regionslization in 1935

shapes up as follows.

Speclaliste who in preceding years hava concentrated on & subject included
in the plan of regionmlization are drafted for the correspond ing divisions of the -
specific topic on regionalization. The work on regionalization iz divided among
corresponding sections, included in the plan of a seotor or laboratory where an
experimentor of a given sesotion is at work. With respect to finances, all
divisions on regionalization should, according to the ruling of the edministration,
- bmx bs supported within the organizations!l unit where the experimentor of the

 section dealing with & topic ia engaged,
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For the organizational-methodical guldance of the work the following sections
have been established within the framework of VIZRa: 'a). the zection on

regionalization at SUR and b). the bureau of regionalization.

The section of regionalization which represents the basic orgenigational
center hes the task of: a).. organizing the work and controlling its excecution
by individual experimentors iﬁ respective sectbrsi. i).- general methodical |

gupervision over the work exercised by scientific supervi;ora on ento~ology

(V. X. Shchegélav) and phyto-pathology (P. A. Proida); o). the organigation

of & business office on region#lizntion, assigned to sccunulate basic data
typical of the territory of the USSE with respect to scils, climstes, and
geo~botanicel data. Taking into considaration the necessity of a differentiated
uppfcach to separats subjects in regionalization, the section nay, naturally,
,\not undertake detailing mothods and limit its work to providing'ganeral

directions and oonsultations essential for the oreation of uniformity in methods.

With regard to material, the seotion equelly proposes t o collect only

data necessary for general uee.

Speoific deta on the ecology end climatology of reglons should be collected

directly by cofras@onding experinentors of the different gections.,

The Bureau of regiopalizetion represents § consultative body which has as
its task:
&). consultetion on problems of methods in regionaligatinn
b). consultations on plans of work
o). revisw and approval of results of work on regicnalization within separate

gsections.
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A concrete plan on regionalirzation for 1935, indicating subjects, sxperimentors,
periods of work, and stages of study; plans on apécial diviglons of work, and

individual plans of pxphrimentora.

In evaluating the volure of the plan sud the periods of contemplated work it is
necessary to consider the exceptional difficulties we face with regard to the

regionalization of pests and diseases.

It is necessery to point out that entomolopgy, phytopathology and z00logy are
congiderably retarded with regpect to tie inventory of fauna and flora, as compared
to botanists-plent breeders, for lnstance, who deal with flowering plants. Only

recently has ZIN begun work on the publication of the "FAUKA of USSH.

In addition, entomo-regionalization of the territory of the USSR represents
Jsongiderable difficulty, since inseols ars mobile, capable of ackive migration and

also subjeot to passive transportation over large distanoces by winds.

The presence of a radisally expressed change in the wuantity of insscts,
according to different periods of tima ard regions, in connection with chkanges of
ecological oonditions, mag well 25 & considerable changeablility in the damage
caused, equally interferes with the segregation of dangor zones and the economic

regionslizatior of a speoies.

The above difficulties of the work and the sccumulated data leed naturally to
& comsiderable variation in velume and reaults of the work of regionalization on
individual subjects. The year of 1935 ghould therefore rather be viewsd as a

year of preliminary work.
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[}
As 8 result of the work perforred in 1935, experisnce and practice will be

geainec and accunulated, permitting the work of regiontlimﬁiom to develop on s

larger scale in 1938, to inolude new subjects and sssume gonal reglonalisetion,

‘Bnd of arbi cle

5/1/51
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Concerning one "system of measures"
applied against meadow moth [beet:
webworn, Lorostege stioticalis L.}
leningrad. Inst. Zacch. kast., Sborn.
8:152~-156, 1834 464,929 L5442

Trenglated from the Fusslen
by 5. ¥. Monson
The Soviet natlion in the yoars of the first Vive-Year Plan achiaeved
decisivo successes in ostablishing a socialist socilety under the leadership
of tho Comnunist "arty, headed by its lerdor, corrade ftalin; it traﬁsforméd
the Covict Tnion into a mighty industrial ration, the lérgest agricultural

country in thke world.

The firét ye'r of the Five-Year Plan brought new victories for socialist
consg.ruction., DTesaplito enormous difficulties created by Fulak interference
In the field of agriculture within the past yesr, momentous achlievements
toolk place in 1933, Stalin's oall to "traneform all collective farms into
bolshevist farms and make all collective farmers affluent® was aceomplished

in practice.

1he Party achkieved these deolsive successes in agriculture under
conditions of a violent class struggle with the romnant's of the eapitalist

classes, by steadfastedly pursulng a industrialization poliecy of the country.

The struggle with kulaks in villeges hed its reflection in the ideo- 4
logical field. Advocates of the Kulak system, following the exposition >
and liguidation of counter-revolutionary orgenlzations in ejriculture ‘;?2167

(Xondrat ‘evshchina and others) turned to new forms of struggle, as evidenced
} {329
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in the eountér—revolutionary group of Wolf-Slipangkii. They utilized
- selentific research organizations as tribunes for their counter-revolu-
tionary purposes end for mobilizing the remnants of conquered capitelist

classes.

Theoretical thought ir agriculture should, according to comrede Stalin,
keep in step with the development of socialist agrieulture. It should be |
ahead of practice, lead the latter, and point the road to socialist victory to
e practical worker. Scientific research organizetions should strive towards .

tho fulfillment of this tesk.

Theoretical work should be of a type the praetics) worker could utilize
in his work. In dealing with a ﬁroblan, the author should bear in mind
that his conclusions result in aotual benefits to industry end not let

them be used by the class enemy for harmful purposes.

Some euthors at ViEFa are unfortunately not endowedwith this quality.
Vorking in theoretical generalirzations on the protaetion'of plants fronm
pests and CGigeases and in fulfilling tasks of enormous significance, as
required by the Government and the Party in their aim to inoreese yields and
control losses, VIZEa tolorates in its literary output entire series of
congiderable errors which in individual instances prove plainly damaging.

Issue number & of Zhornik of VIZTe for 1933 carries en article by

the
Profesgsor Znamenskii under the title "lLow to control/beet webworn, [Loxostag:

stioticaelis]". Professor Inamenaskii oltes Lore a "System of Messures" for the

contrel of the becet webworm which acoording to the introduction by the oditor

\

)
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Zbornik, p. 11, is supposed %o prdvide a theoretical bagis for control
methods and equip practitioners with active weapone for controlling this
mdtt dangerous pest which in individual years destroyed énormous areas

of sugar best plantings and other crops.

In the first part of his article Professor Znamenskii provides an
sconomic premise for establishing moasures and regionalizetlon, i.e. he

provides a regular basis for his proposed system. let us gsee how the

author succeeded in hig task.

Professor Znamenskii proceeds from the premise that in the zone of

sugar beet plantings, the beet wabwnrm.appeara periodically, flying in
from desert or part desert lands and steppe oblast{s) and that local
("Rezervatsii®), remainders, are of subordinate significence. He regarde

. the ihm‘doqutte utilieation of virgin steppes and the limited measures of
their utilization as tragical. Concentrating upon the gzone of non-utilized
steppes and partesteppes, distant from the zone of sugar best plentings
(where the beet webworm at present causes major damage), Profescor Znamenskii
leaves out completely the problem of “remainders” of theBest webworm and |
conditions of its propagation in the steppes of the Tkraine, the Don, Lower .
Volga, and otherregions, i.e. arees inmediately adjoining the zone of sugar
beet plantations, from which the flight of the pest would rost likely
penstrate into zones of sugar best fislds; instead he barely refers to them

in general terms.

The author interprets the extinction of a life stream {wave), caused

by the “ganaral oppressive factor relenilessly leasding into one ‘direction™

by reduced quantities of the beet webworm, following outbreaks of mass
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It iz not at all clear what the author under-
stends under an oppressive factor of “ggneral significance™, Obaervations

of the beet webworm in sugar beet zones indicate that various specific causes
load to recuction in its quantity in different ysers, different ocombirations,

and tkat a "gonersl factor" was nowhere observed.

Somowhat further the author states that ecologicsl conditions in some
places contribute to the malntenance of mass propagetion, while in others they
sorve to suppress the latter. It thus follows that climatic conditions,
according to Znemensklil, create § "uniformity” in pest propagetion for a
prolonged period: It is difficult to estimate where the "depraseihg factor®

cores in.

In explaining the disappearaﬁcc of the psst by the action of a "general
factor™, comrade Znamenskii did not consider it necessary to dwell upon and

to evaluate economic neasures and give appreisal to control,

One of the mont important factors, however, for the rapid reduction
of Xk¥Xquantities of beet webworms in sugar beet zones are the wery mass
moagures designed Lo control it and the general éystam cf praoticing

agriculture with a high percentage of stubble, fallow, deep plowing, etc,

It is already evident from the above to what degrec Professor
Znamenzkii meintsins correect rethodological positions in establishing his

"gysten of measures®,

Let us proceed to the central point of the "syatem of measures", pro-
posed by the author. "The proposed measures for controlling the beet webe

worm were confirmed by the Presidium of the Academy of Agricultural Soisnces
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subsequent to the report of VIZRa of March 21, 1933", stetes the author
and proceeds to list an"arsenal' of points from the decree of the Presidium
of VASEENWIL, without telling ons work about the history of measurss for
controlling the beet webwom, and without indioating the scurces from which

the system was basioally derived,

It ia known that the sugar industry has been interested in controlling
this pest, one of the most dangesrous pests of the sugar beet, for a long

time. The Glavsakhar fiain Sugar Trust System] has built up an entire network

"of entomologieal institutions long ago, whioh reprvoen'cu,oyne of the oldest

and most powsrful networka. OGlavsekhar, possessing adequate qualified per-
sonnel for the control of this pest is equally well provided with means
ncocssnrﬁ for such control, i.e. squipment and poisons. WNeasures for
contrdlling the beei webworx were developed primarily by the sugar industry,
as most interested in do#troying the parasite. Alresady in 1930 the system
of Glavsakhar pésaoaaed & well sstablighsd, orderly, though not quite
oonplote asystem, established under s decree of Jlaveakhar for the control
of the Leet webworm. This factor should not have been disregarded by the
author, who should have stresced it inst;ad; nor would it heve impaired

the significance of his srticle. How doces ths author present the sgystem of

measure® he obtained from the sugar industry?

14 us proceed with the formulations of individusl points of the system

and our commentaries bto thes,
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Paragraph 3 of the Znemenski system is formulated as followa: "o
establish regular observations on the development of eggs, ot wass
appenrahcm of butterflies, and in places of large nceumulations of fertile
epe laying fon;alea to orpanize the catehing of butterflies with the ald of
gouze dreg-nots™ (p. 20, Zhornik) and further: "Catohing butterflies should
begin from the monent control esteblishes that eggs are reaching the maturing

stage.® (p. 21)

The formulation iz altogether clear and precise, Instead of the
irmediate use of drag-nete in places where butterflies have made their
appearance, it is advisebls, according to the suthor, to establish & thick
net of obpervers who will instend of conirolling, spend their time watching
butterflics move playfully from plaee to placs, cbeerve them nature and
develop their egps, and attend to their deatruction only in places where

butterflies with matured epps concentirate.

The harmfulness of this procedure is clearly apparent even to an
illiterate, colleotivs farmer. The author forgot the prineiple he hed referred
to himself conoerning the distribution of the beé’c webworm by winds, which
occasionally results in the appearance ‘of butterflies in places wherc they
are least expected. He overlooks that the enormous distances covered by
the pest in yeers of its mass development ma}} not be taken care of by &
large amy of observers assigned to wateh for the maturing of eggs. THow

will practical workers interpret this reasure? Here the kulak is given free
reign in that he will try, on the bhasis of ecilentific data provided by
Znamenskii, to discard all sontrol and be content to engape In observation

only. That is the value of this statement of ths author’s and who would
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speak thus §f not & cless enemy.l If Prof. Znamenskii had taken the trouble
to read the instructions provided by Glavsakhar, he would have found reference
to the conpulsory measure of catching butterfliss of the beet wobworm
immediately following their mass appearahca, irrespective of their sexual

composition or the maturity of their eggs.

The euthor's statement results from his generel underestimation of
mechanical methoda of control, anéd thisis equally reflected in s series of
subgequert issues of VIZRe (Zbornik io. 8)2, where it 1s claimed thet "so
long as we have waste lands, we ghall berobliged to\catch butterflies with
drag-nets to protect our sugar beet.” Thus the lowar personnel is oriented
concerning the catching of butterflies of beet webworm, primarily on waste-
lands, while this shoulé be done in the first plgca on sugar beet flelds
and plentings. It follows, moreover, that wherever waste lands are absent
(of whieh, incidentally, there are few in the rone of sugar beet plantings)
butterflies are not to be caught at all, Thestréss is not the mags of

flown=in butterflies that lay eggs but on waste lands., It is further

1. With respect to No. 13-9 of April 22 of this year, VNIS proposes to inolude
into the instruotion on the control of [Loxostege sticticalis L.}, compiled
by VIZRa, directions concerning the necessity of organizing a state and
collective farms practical observations of the appearance and development of
thesze pests. A norm may be accepted for the endangered regions, proposed

by & compulsory directive of the Fiev Oblispolkom of April 9, 1934: One
© obgerver for every 30 hectares of sugar beet sowings."

In accusing others of damaging ectivities WIS epparently commits them
itself backed by the compulsory decree of Oblispolkom. One cbgerver for
every 30 hectares of sugar beet plantings will require an enormous army of
observers, i.s. S0 thousand men throughout the Union for sugar beet alone,

2. The authors had possidly in nind not ¥o. 8 of the "Zbornik™ but the
spscial issue gubmitted to members of the XVII Party Conference, Fd,
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necessary to make reference to the article written by Lindeman and Custri,
published in the same issus (6th) of Zhornik of ViZRe, to which the author
refers, in evaluating meochanical methods of controlling the bsst wsbworm,
According to the above authors, the effiosoy of cetcohing buﬁtorfliol with the
aid of drag-nets coes not exceed 7 - 120/0 of the original presence of the
post, which does not correspdnd to dats available at Glavsakhar. This date
testifiss to the faot that the effiency in catching is about 40 o/o at a
single passage with drag-nets. Regular catches of butterflies with drag~
nets clearly denonsfrate the significance of this method. Thus in 1932 selone,
ovar 33 thousand kg. of butterflies wero collscted on 2)4 sugar beet farms

in tho old sone of sugsr beet planting, in an area of close to 202.000 hectares

of suger beet fields.

Considering that there is s minimum of 25 thousaﬁd females per kg. of
butterfliocs and in rating '‘the egg production of one female at 100 eggs, caught
butterflies would leave behind a progeny of 400 specimena per 1 square mile

of cultivated area,
let us turn to another mesecure recommended by the suthor,

Paragraph 5 states: "During the propageting of csterpillars on plantee
tions, weeding is to be done oniy in rows, leaving actual weeds temporarily
inbetween rows.," Hore the uuthbr refers to the article of Pivovarov,
published in the same issue of Zbornik (worker of the Lepartment of VIZRe
at TSCHO). let us follow the author to his original-source, On page 32 of
Zbornik, ?. éivovnrov in hig article on "Weeding sugar beet rows”, writes
iﬁ the first paragraph: "“the jeeding of noxious plents among sugar beets

prior %o tha'appcarance of the caterplllars of the pest represents s method
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| of controlling the worm, since the butterflies do not lay egzs on crops
freed of weeds, But from the moment the first generation of caterpillars
appears weeding should be disoontinued gince otherwisge caterpillares will crawl
over from the weeds on which they usually feed onto the weeded sugar beet
rows. and irmediately destroy them, Tt is, moreover, known that if crops
are left unweeded, caterpillars will remain on various planta. This
oiroumstanoe compelled the discontinuance of weeding when caterpillars of
beet webworms made their appearance, and thig practice is prescribed in com-

pulsory orders as methods to be uged in oontroliiag the pest.™

Comrade Pivovarov admits further that this reasure reacts harmfully

upon the growth and yield of suger beet plantings and recommends as a
compro~ise the rethod proposed by Prof, anmenakii. There vnaz the editor
of the nagazine when he published such a clearly detrimental article? Tho
had officially approved such a "system" we do not claim to know. FPut the
fact speaks for itmelf, People are stesdfestly proposing what had been
rejected by the Party and the Governrent a long time ago as kulak methods
directed to the derangement of the work of weeding (referring in addition

' %o some "compulsory orders” for the dimoontinumnce of weedinp) which is in
direct contrant to all instructions issued by the Party and the GCovernnent

concerning this problenm,

Let us dwell in greater detail on this "metrod"™. The weeding of

sugar beet plantings should teke plmce in such manner that by the time ?f
the maturing of caterpillars it should bs oompleted and weeds destroyed and

removed slmulteansously. If the woeding is delayed and is oarried on during
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the maturing of ocaterpillars, it should proceed simultansously with chemicsl
con£r01 and the application of mechanical meoasures. In leaving weeds in
betwoen rows we not only do not preserve the sugar beet from caterpillars
but on the contrary expose the plent crop to greater risks. ¥e would,
noreover, be directing practitioners not to useAmachines for weeding and
would make the colleoting of oaterpillars by trapu more diffieult, From
the economiocsl poiné of view thie leadé_to repeated weeding which,
consldering the shortage in labor, unuld'rasult in plant losses or a

considerabls reduction in yields,

Tt is not permissable to tranafer theexperience gnined on amall plots
under conditions of an experiment station into industrial production, This
would dolay the weoding of the gsugar beet and in turn result in a lowering

of its yield.

In paragraphs 7 and 8, where Prof. Znamenskii speaks of the application
of mechanical measures in controlling caterpillars and combining them wi£h
chemical éontrol, there iz no preciss formulation of the necessity for
applying immediate sprayihg after ino last pagsage of dragenets, while, ag

indicated above, 1ittle mention is made of moochanical methods of econtrol.

Yor does the anthor formulate precisely (in paragraph 12) the matter
of first plowing and (in paragraph 1%5) the point concerhing d-cp plowing
in sugar beet planting. 7The latter point may be interpreted as if deep
plowing is done only for tha‘purposa of controlling the best webworm and
if this pest 1s sbment, to be satisfied with shallow plowing in sugar
best fields. Desp plowing,is introduced as a compulsory measurs as & means

to incresse the yleld of sugar beets, irrespective of the prosence or
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absence of the worm, a circumstance the suthor should have stressed, Tpe
necessity for deep fleld plowing wherever ceterpillars eppear, should have
been connected with the need for deep plowing of sugar beet orops as a

measure for incressing its yield.

In analyzing thug the measures for controlling the beet webworm on
sugar beets (wo shall not dwell, inoidentally, upon other crops in the
gzone of sugar beect fielda and not mentlon reasures for weed control, the
cutting of grass slong roada, e%e¢.) but accepting 65 & basis the gystem of
Glavsakhar and deliberatively distorting 15, Prof. Znamenskii also provides
other penecral statements rolation to reasures npéliad against the peast
throughout the Union, Yerse, as in the case of basic remainders, he once
more almost completely ignores the steppe regions closest to zones of sugar
paet plantings which lack an analysis of its various branches; instead of
definite meesures for the respective conditions, directed towards reducing
quantities of bdet webworms, reference is made only to the pfocaduro cone
cerning "rerainders” (femaining quantities of the pests) on the stubble of
winter and surmer crope and the "possibility of eltninﬁting these by methods
of techno-agriculﬁural practices.™ As to moasures of céntrol uged on other
arable lands, such as flood lands (water meadowsa?), solonchak, gullies, and
how thé work of control is to proceed inlconnection with the reconstructlion

of industry in these sections, nothing is said about this,

Instead nuch attention 1e¢ agsin devoted to zones of uncultivated parte
desert lands and steppes. While not denying the nocessity of eliminating

the beet webworm in the latter focusen, adequate attention should have
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been given to regions oclosest to its distribution and definite directions
provided concerning the establishment of control trere; nor should the
entire problen of coptrolling the pest have been redused to tho solution
of two problems, i.e. the measures applied to sugar beet crops and rational
. sheep growing in distant oblasts where the beet webworm remains. Sﬁch
Yaystem®™ does nog solve the problem of pest éontrol. It is possible that
lacking conorete deta for the establishment of & uniform system intended
to degtroy the beet webworm in the USSR, VIZRa wae unablo to bresent it
ina ﬁell developed manner, but it could ;t least have get the problem upon
a level of principle, which rep}eaented its main task, Ingtead this point
fns not taken in the above articles that dealt with the control of the

beet webworn, nor were metrods for concrete research in this field indicated.

Taking the above into consideration wc.arriva at the following conclusions:

1, "the system of measures" of Znamenskii, in the form published in the
Zoornik of VIZRa, is harmful and requires immediate revision.

2, In establishing a systen of neasures to control the beet wabworm
it is necessary to utilize the rich theoreticel and practical date of the
éugar Industfy, which provides the nost correct measures in zones of sugar
best plenting.

3. Tt is necessary to dispose of the problem of the beet webworm in
‘gtepps regions of the Ukraine, Donets oblast, Northern Caucesus, central and
lower Volga, the closely adjoinling asroas of sugar beet plantings and to
develop a concrote system for controlling the pest in these sections, giving

congideration %o local cheracteriatics.
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4. To place the problem of elimination the beet webworm and to point

to methods for its fulfillwment upon a propsr level.

BRD OF ARTICLE
Original signed by A. Derevianchenko
Kiev, VNIS, Bector of ZARA

8 Narch 1934

14 May 1951
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"he chemical method of control
measures of agricultural pests and
digesses in the III five year plen.
Veatn. “agheh. Tast. 1939(1):15-2%
421 p942 1939

Translated from tre Pussian
by S. X. Konson
The plan publisted below on chemical control of pests of agrioulturai
crops curing the third five-year plan was discussed at conferences in
which participated rembers of VIZla, the “‘ain tdministrations Of K¥Z of
trhe "GCCR end the supervisory staff of the Planning Administration of XTZ.
Some of the necessary chenicals, 1.e. cyanice ané ocarbon biscifide, and

several others woro not included in the table, [Footnote on p. 15]

A radical reconstruction of sgriculture of the USSR in the first two
five-ysar plans, which covered the orpanization of collective and state
farms, ‘reir organirational-sconomin stobilirzation, en increase in
mackanizetion in agriculture, the training of special cedres for the
control of a;riculturnlipesta And diseanen, tre output of insecto~ fungi-
cides and equipment of our own manufacture for the controlling of nests
of agrisultural crops, oreated favorable prerequisites not alone for a
widely planned development of protective reasursg, hut also/éé}elininating
foouses of nany pests and diseepes. The significance of measvres irtended
to conﬁrol pests ard discares of agricultural crops, in order to precerve
vields, waoo repectedly stressed in the decisions of the Party erd the
Govern~rnt. 1In there decelsions direct instructions were given to land
end irdusirial orgeanizations concerning nroner meesures for »nlant
protectlion and for tre supply of adequate means to effect control on the

necessary soale,
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in the years of the Lirst and second five-year plans numerous

focuges of locusts, [Acridodea] and besti webworm, [Loxostege sticticallis)

were liquidmied a5 & result of intensified control of pesta and diseases
end an improvement in sgricultural techniques. The area inrabitated by
ground squirrels was drastically reduced, and the degrees of infection of

grain crops by smut diminished.

From year to year the volume of chemical osontrol of pests and disesges
ﬁffacting sugar beet, cotton, flax, hemp, grape vines snd other Crops
incressed consid&rably. The measures, nevertheless, did rot ligquidate
pests and diseases having sconomic significance and losses remsinsd con-
siderable. The principel cuuses that interfered with the development and
strengthening of pest and disomse control from a teohnlcal ang Organi-
eetional polint of view were:

1. Uxtreme shortage in equipment at ¥TS and state nnd sollective
farms sgsential in the control of agricultural pests snd disessss.

Becauge of thils gituation chemicals availeblo in even adeguate amounts were
not used effectively or in time, There 6till prewail altogether inadmis-
aible ocourences when collective farmers, because of lack of equipment,

ere compelled {0 spread poisons with their bare hands, spray them with
brooms or other ineffeotive means harmful to their health,

2. Insdequate provision of qualified persomnnol in the control of
sgricultural crops of krai, oblnst, ETS, regional organizations and
colisotive farms,

3. Inadequate supplies of the most important éhenicalsb(coppur sulfate,

pulverized sulfur, omloium arsenster DRrium chloride.)
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4. Ligh cost o1 ohemicale, as a result of which collective fa}ms
apply eitler ineffeclive, labor consuming mechanical methods of control,
or do not apply any ocontrol st il which, naturally, leads to losses in
yields. |

. Poor quality of work, the result of untimely wpplications of
chemicals and agricultural techniques and the non-cbservance of technical
rules of control. .

6. Lack of statistieal resords on the disiribution of pests and
dlseases preventS sorrect planning and operative guidance of the control
of agricultural pests and diaeasaa.

7. Inadecuate evaluation end ;guoriug of measures in the control of
enricultural pests, by land organizations ("zemorgan™) and frequent
reconstruction and disruption of organiz#tion&l practices on locations

.wﬁich 8t times result in the loss of best qualified personnel specisligts,

G« lay behind cle production demands at scientifio-research
institutions which, .neidentully, have not as yet developed effeotiva and
inexpensive nethods of controlling many dangerous pests and diseases

- "plodozhorka”, [Laspsyreszia], "cherepaskha, Lemiptera]; click Leetles

(wireworms); loose gmut, rust, eto,). Studies connected with the devalop~-
ment of chemical methoas of contral are proc;eding very slowly, in apite
of the large interest they represent for agrioulture. The study of
chemicals sucl. &5 "oloviansk" and gas sulfur, carboneferous oils, the
substitution {or clemicals of whieh tisre is a critiocal shortage, the
ebtaining of new equipment, necessary in the control of pests of

s ricultural crops. (caterpillar glue).
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3. Absence of scientific methods on current and futurs planning of
zeasures in controlling posts and diseares in sgrioculture. Scientifio
long~term prognoses concerning the development of pests and diseases
are not lssued, nor is oxisting oxperience generalized, though both are

essential for proper planning.

At the present state of sclence it is not possible to see ahead
three or four years with respect to maas appearances of pests snd diseazos.
Lecauss of this the production of ingecticides and funglcldes plenned for
in ghe third five-year plan reprosents =a reéorva which midy bes "maneuvered™
Gepending upon the dagree of development of some pests and diseases.
Instructions by the Party end Govermment concerning thayliquidatiou of

focuses of pests and the prevention of + . riousness to agricultural crops

forn the basis for the development of a prospective plan of oontrol of

sgricultural pests and disenses during the third five-yenr plan,

In that period a variety of methods will be applied: ohemical,
physical-mechanical and biological methods of agricultural techniques,

all intended to stop the maus development of peats end diseases.

In the present article we are submitting our considerations on the
subjeot and estimate the volume of the work with regard to the chemical

method,.only,

To determine the volume of work devoted to individual pests and
diseases, their distribution, propagation, data covering many ysars
was taken into consideration, as were available methods of control and

sowing areas of affectec crops. The plan refers to work plots desling
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separately with eaoh cheniesl. Actually, however, multiple practlices will
be applied, in cases of repsatod infections, depending upon the degree of
infection on crops, or combined practices directed simultansously ageinst

pests and diseaces.

"Sarancharye", [Acridodea] The plan to control herds [Colliptamus]
of [Acridodea] calls for the liguidetion of many focuses and the transfor
in the last years of the fivo-year plan fron the control of "kulizhye"(?)

locusts to tho completion of reduced foouses of [Celliptemus].

It is proposed to eliminate sntirely focuses of non-herd locusts

(Aeropus oedaleus], in many regions, to redically reduce infested areas

and lower the intensity of infegtation in all reglons of distribution in

order to provide complete protection to crops from pests.

The control of [Aoridodea] is tentatively proposed for individusl

years (in thousands of hectares), as indicated in table;

Table 1
”Ssrnnohdﬁ&c“ \
[Acridodea) 1638 1939 1940 1941 1942
Total in hectares 2653,5 | 1989,0 1840.0 1630.0 1260.0
Includings
{Calligtam\m] 305,58 240.8 160.8 129.6 121.0
{Aeropus Oedaleus] 2348.0 | 18,2 1679.2 1R00,4 1139,0
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GROUND SGUIRBELS ("ousliki™)

The plan for controlling ground squirrels calls for consistent annual
reduction of their mass settlement and an over-all reduction in infested
areas. In 1842 it is tentatively planned to reduce the infested areas by
11,800 thousand hectares, as against 24,532,.5 thousand hectares for 1938,
In order‘to aooomplish this, wide applications of chemicals and mechaniocal
control sre planned. It is further essential to simplify the order in
which ehlorine plerin is obtsined and 1ts‘applioation as a strongly active
poison,

FICLD WICE

In recent yeﬁrs field mice have become widely distributed in many areas
of the Ussﬁ. Yice cause damape in verious degrees annually and ell over,
The volume ﬂé'uork conneotsd with the control of field mice will remsin
almogt stationary throughout the ontire five-year period: 7715 thousand
heotares for 1938; 9277 thousand hectares for 1939; B220 thousand hectares

for 1940; 7500 thousand hectares for 1941; 7000 thousand hectares for 1942,

BEET VEBWORU [LOXOSTLGE STICTICALIS‘L.]

In the third five-year pilan é grodusl rs;iuution in chemieal applications
is anticipated because of the reduction in annual infegtation by this pest,
resulting from inproved agricuitural techniques and active control.,

In 1942 chermioals will be used on 300,000 hectares, as against 708,000
heoctares treated in 1038 and 95.9 thousand hectares in 1937,

CUT™ORM MOTH [AGROTIS SEGETUE SCHIFE]

In 1837 and 1938 arees of infestation grew in number. Control waes
exercised in an inedequate volume in those years and it is consequently

proposed to treat in 1939 up to "26.000 heotmres, as against 630,000 hecteres
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in 1988; the lest yoers of the 'fivo-yaar plan will remein stationery st
700,000 hectares,
COT0r PESTS

7

Pecause of the faot that during tho second five-yeer plen and the first
of cotton peste because of a limited supply of chomicels, the plan calls
for more complete chemical control in the remsining years of the third plan,

and repeeted troatmenta in arens affocted by the red spider (1) {Tetranychus

£el§riua - of euthors}; "chlopkovaia sovka", {Chloridea obsolcta F.};

"karedrina™, [lephypma exigus Ib.], end aphids,

The control of pests of the ootton plant, according to years, is

tentatively outlined (in thousands of hectares) in table 2.

Table 2
1 INCLUDED IN THE COETROL ABB:
§ .
. : [Chiorides
H t Aol
YEARS  TOPAL | {Red Spider) obsolsta F.) Aphids
‘ { [Tetranychus and
- ' telarius of [Laphygma exigus
: | ‘authors] Ho. ) :
i % 4
| | |
1557 = Actually Troatede..s 690.2|  560.4 t 710.1 R T
1938 = ceessececncscenscess 12607 278.4 t 61643 | 189,0
38 - BNNBG e ensevecosones 4 O » . 80,0 : ! -.‘0
1939 - Planned 1652.0,  420.0 1 760 . © 2958
| : f
1940 - Planned.cessescesces 2000,0;  BROLO | §00,0 | 360,0
. 1 .
1941 - P1oRN6dseecesnaseess 2286,0,  700,0 ' 1000.0 ! 90,0
: ! ,
1942 - Planned..ecvececsees 2440,0,  B0OLO : 1005.0 420.0
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7 Table §
I+ CLUDED IN THE CONTROL ARE:
» [Curculionidase]}
YEARS | TOTAL {weovile) .  {-Aphide
: and &nd Disenses
{Aphaniptera] | [Burygaster]
{fleas) S
1957 ~ Actually Treated...| geo o 880,2 51,8 -
1938 - Actually Treated...| 2149.0 1990.0 145.0 14.0
19%0 - Proposed. sasesssens| BOHRO ‘ 290“.0 1%35.7 IH.O}
1940 bl Prﬁposed.o-.t-.onoco 587‘5.0 57@0.0 15000 ano
194} - Proposed. “s0ssccecs 3900.0 3700.,0 180,0 50.0
1942 « Propossdeseesecesss | 3200.0 3000.0 15040 50,0

PESTS AND DISEASES OF THE SUGAR BEET

In planning control of sugar beet pests, the considerable loss in this

crop caused by the sugar beet woevi)l was taken into consideration.

In re-

cent years, despite an increase in the volume of chemical control, the areas

of distribution and density of infestation by this pest had increassd

congiderably beceuso of the poor quality of chemiocal and mechanical control

and the presence or favorablu conditions for the maas propagation of the

pest. The pian propoies'the application of repeated trestments by chemicals,

~depending upon the intensity of the infection, of the entire Sugar bget ares -

and the substitution of Paris green by the more effective chemicals, fluorine,

salts end barium chloride.
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The proposed volums in &ko contro

presonted in Tablo 3%,

ll

1/0f peats of the sugar boet is

PESTS AND DISEASES OF "LEN-DOLGUMETS™ [LINUM INDEHXSCELS (NEILR.) VAV, ET ELL.],

HE}P, TOLACCO AND MAKHORKA, HOPS, BAST AND OIL CROF3

The aontrol of pests of {Linum indehigcent (Neilr.) Vav. et Ell.],

hemp, tobseco and nakhorks, hops, best and 0il orops has up to now boen

conducted on & very limited gcele and not been appreciated sufficlently by

"gemorgans™, (land orgahiéationa). The five-yoar plen proposss tc apply

chepicel rethods 4o all severely infested areas.

}

73640

Table 4.
---- Table 4
. t
[Linun indehiscent] 1 Tobaceo Hew !
YEARS (Tleilr,)Vav, ot Ell. Hemp . and ‘ Hops ' Bast 0il Crops
{(flax-dolgunets) | ' Mokhorke. ! ' i Crops ;
i ! { !
1938 116.0 b 40.0 89,5 38.9 $9.5 | 490,0
‘_’ Y v ) l
1939 - 135.8 [ FB.O 551 & 52.8 44,9 | 435.7
, Il § . }
1940 195.0 i 80.0 66.0 | 32.6 50.0 | %50,0
. ) H
1941 225,0 ; 100,00 66.0 | 32.6 56,0 ' 64640
{ i
' 3 %
1942 - 250.0 | 110,00 - 67,0 | s2.6 56,0
i .
:

!
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PESTS8 OF LEGUMIKOUS AND GRAIN CROPS

.Up to the present time the control of these crops was exarcised on .
an insdequate scale beceuse of the limited supply of chemicals; the
result wagc loss in yislds. The plan tentatively proposes to apply chemical
nmothods of control to ell heavily infested plots during the last years of

the five-year plan; (in thousends of hectares) see table 5.

Table 5
J Control of Pests y Gontrol of Peats
YEARS ; of of

|  leguminous Crops
|

Graln Crops

193Bsceetcsreersancennrcosronees  180.0 | 60.0
193900 ecaractacasessoancacconcns 226 .4 i 175.6
19401000eccesaancassssnsncennces  310.0 E 2700
188)ecrcrasasscacancssconsosaces 380.0 ! 300.0
19420 0iecninnintsonitanincncnene 435.0 ! 3260

PESTS OF RUBI!}:R-BﬁthG PLALTS

In connection with the planned large expansion of sress planted with
rubter-bearing plants and the enormous economic significance of the latter,
the five-ysar plan proposes the following measures for the control of pests
of theso crops: to treat in 1938 9,7 thousend hectares; in 1939 - 15.9
thousend heotares; in 1940 -~ 31.6 thousand hectares; in 1941 - 75,35 thousand

hectares, and in 1942 - 114.3 thouasand hectares,
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TESTS OF ALFALFA

In establishing the volume of work {or controlling these pests, the
inecequats Introduction of destructive ﬁeasurea performed in preceding
years was taken into consideration, as were the incresse in planted
ecreage and the wide distribution of the snout beetle(?) [Phytonomus
variabilis Hrbat] or [P. transylvanious Petri (?)] and other pests of

plan.

this crop. The,tentatively proposes the following measuras, to treat:

ir 1938 - 172.0 thousamw hectures; in 1939 - 205.9 thousand hectarcs; in
184C - 280 thousand hectares; in 1941 - 365 thousand hectares; in 1942
450 thousand hectares, |
FLSTS AVD TISEASES OF GAFDEL CPOPS, VIIEYARDS AED BERRIES

Up to the present time inadequate attention was devoted to pest
éontrol affecting these crops. Chemicals supplied in limited quantities
for the purpose r;uuined fr¢qnont1y unused because of the unfamiliarity
and underrating of the latter by land organizations ("zemorgan") and
extrerely limited mechanical monﬁa for the workhﬂestruution;uc‘ this led
to enormous annual losaes nnd'rafleoted detrimentally upéh,tre quality
of products. In the last yeers of the five-year plan it is proposed to apply
vide complex chemical weasures with ropeated treatment %o tte antire infested
ares of orchards, vineyards and beery plots, snd also to epply new, nore
affective chemicals (meritor, caterpillar glue, cbpperméritol, mineral oil

erulsions, beta-naphthol}.

“he volume of the work is tentatively ocutlined in table &,
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Tarasov, V. He

PESTS AYD DISEASUG OI VEGETAPLES AND POTATORS

In the third fivo-year pian & radical expsnsion of the control of
pests and diseases of vepetables by chemiocnl rethods is contemplated,
as woell as the protection of seod potatoes from phytuéhthora; these

measures are tentatively ocutlined in table 7 { in thousands of hectares).

Table 7
PESTS AUD DISEASES OF VEGETAILES ; DIEECTED
. ACATHST
TEARS .% ! | INCLUDB ! PHY?OPETIORA
;  TOTAL é . ; OF
! E PESTS | DIGBASES '  POTATOES
% .
1938 . 598.6 § 869.7 E 23.9 100.0
11939 ; 58446 f . R61.8 | 22,7 132.0
1940 E 710.0 % 654,20 i 55,8 I 162.0
1941 ' 1000.0 o131 86,8 190.0

1542 . 1200.0 ~1080.0 C119.8 280.0

PBSTS AID DISEASES OF SUBTRGPICAL CROPS

The main task in the cantrol of pests end diseases of sub~ |
tropical crops during the third five-~yesr plan is the prevention of
losses of yvields from pests and diseases by complete chemical control
of all infosted areas, In this connectlon the five~year plan
contemplates the following volume o work: Te treat in 1938 - 62.6

thousend hoctares; in 1939 - 9817 thousand hectares; in 1940 -~ 118,%
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thousand hectares; in 1941 - 136.1 thousand hectares, and in 1942

166,3 thouuaﬁd hectaresn,

COETROL OF SMUT OF GRAIX CROPS AND DISEASES OF TECHNICAL CROPS O SFEDS
Despite the reduced infestation of wheats, oats, barley, millet

and wintsr rye by smut, the pldn proposes, for the ﬁurpose of |

.llquidating smul eltogether and in order to improve the seed industry,

to treat annually 100 o/c of planted seeds by chenical and thernio

nethods .,

It is algo proposed to treat annually planted seeds of cotton,

flax-dolgunets [Limum indehiscent (Neilr.) Vev. et Ell.], flax,

var. [Linum brevimulticaulls Vav, et Ell.]; and southern hemp one

hundred percent, and seed potatoes in the following amounts: in 1938
160,3 thousand ﬁectarca; in 1939 - 180,11 thouaand‘haotares; in 1540
200 thousand hectares; in 1941 ~ 220 thousand hectmres, and in 1942
240 thousand heotarss. | |
STORAGE PESTS AND DISEASES OF VﬁGETABlBS

In planning for the disinfestation of graln wnrehouses and the
grain 1tself, it was ﬂabargincd to introduce compulsory sanitery rules,
inorease the number of new grain storing places and vegetable warehousss,

improve general conditions for storing grain.

In order to prevent fires from explogive vapors of carbon bisulfide,
when used in disinfestation of seods of pees and grain orops, mixtures
of oarbonyl chloride (?) and carbon bisulfide, in the proportion of 4:1,
are proposed. The volume of pest end dimesse control of vepetables in

warehouses is tentatively outlined in table 8,
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Disinfeatation of _ | Disinfestation of
Grain Tiarehouses TMeinfestation Deratization Vezetable Storage
Years : of Grein
. , (thous. of tons) (thous. sq. m.
Foist Method Cas Xethod . Moist Method Gas Method
(thous. sq. m.  (thous. ou. m. (thous, 8q. m. (Thous. ou. m.
1938 110,498 11,995 4,099 81,950 : 9,576 10.976
1939 149,935 16,904 3,732 64,020 26,305 11,661
1940 166,110 21,500 4,010 66,045 29,630 13,600
1641 163,320 25,000 4,000 89,276 : 32,095 15,800
1942 170,180 . 28,680 _ 4,000 72,425 34,660 17,700
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PESTS QF SHELT'R BELTS AUD FORESTS OF LOCAL SIGEIFICANCE

Up to nou; hardly any attention was given to the control of forest pests
on the part of ("semorgans”) land organizstions, specifically, by Glavles of NKZ
of thelUSSR (Msin Forest Administraticn). As & result, no work was produced
although the destruction of sheltar belts by pests and disemses took an snnual
high toll. ;n addition, forests adjolning gardens became focuses of infestation
by sagricultural pests. Thé third five-year plen proposes to assign the control
over forest pests to forest organizations for aress of 60,7 thousand hectares in
1942, a5 against 26.6 thousgndvhectares in 1938. This will, of course, rot pro-
vide complete protection for forest shelter belta from pests and disesses, bﬁt
it is nevertheless, not fewusible to inecrease the volume during the S-yr plam,

considering the lack of experience in this field and the high cost of the work.

~ DEMAND FOP CHEMICALS IN THE CONTROL OF PESTS OF AGRICULTURAL CROPS!

In conformance with the coﬁtlmpl&tcd volume of work during the third five~
year plan, the need in chemicals hss been determined sccording to sstablished
standards. The necessity to repleace in the future ineffective'chemicn1ﬁ§b4ch as
sodium arsenite, Paris groen end korosine with more effective ohamioale,qi.o.

flouridaes, barium chloride and caustio soda, and the use of new chemicals, ie

snticipated in industrial experimente on a wide séale. e
. | specidie
A tentstive estimete of the meed in principal chemicals for jndividusls—

years of the five-yesr plen is outlined in the following figures {ie tcas) in

Table 9.
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Tarasov, V. M. /)//064‘!’?6{ fm" wWoR K Table 9
ﬂd,atov‘d:ng ‘D/ﬂV\,
;o | o% he Te gure
Issued (oF Work Avoording—| Tentative Eatinmate aquired
. —~to~Flen— for the Viork

—-  FAWE - -— ' S—

1937 1938 1939 1940 1941 1942
Sodium arsenite 2,702 5,685 2,866 | 2,600 2,400 2,100 .
Calcium arsenite 1,089 1,386 1.340' 1,100 870 720
Calcium arsenate 2,683 2,769 35,618 # 6,800 9, 500 11,500
Sodium fluorite 2,276 2,052 5,476 6,200 6,900 7,100
Sodium ﬂuori&\ﬁ 5,62¢| 9,020 8,709 | 11,900 14,900 16,000
Bari:m chloride 11,249 10,472 8,762 | 13,700 - 16,300 18,500
Petis greem 1,696 1,876 2,10 2,100 | 2,100 2,100
Anabas fne sulfate 445 638 1,040 1,600 1,700 1,900
Copper sulfate B.573 6,791 6,884 11,000 15,000 18,400
Pulvericed sulfur 8,828 8,835 11,983 18,900 23,000 26,700
Formalin 2,019 8,894 5,530 6,200 6,700 6,500

NE¥ CEEMICALS
Meritol - - - 160 700 1,700
Copper meritol - - - 180 850 1,900
8olbar - 80 7 180 190 270,
Piretrum - - - - 60 100
Granosan - - - 800 1,100 1,700
- - - 160 210 240

Caterpillar glue
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Among new chemicals Piretrum, used in mass guantities abrosd, is included
in the plan in small quantities because of the unknown estimate of the cost of
its manufecture. The prevailing cost for an experimental amount of piretrum
is 150 rubles per kilogram; even if this wers to be reduced in half, it will
not justify the butlay on profits derived from storing yields; to inocrease the
consumption of piretrum under’the circunstances is therefore inadvisable.

In cases where scientific organizations will propose new methods of con-
trol or more affecti?e chemicals, the roqnir?ment of the latter will de
correspondingly changed and some substitutioﬁa made.

In connection with the increase in the use of ohemiéala, their general
cost acoording fo industrial prices has also 1n6reased, as indicated by the
following figures: Costs amounted in 1938 to 148.885.2 thouaandlrublen; in 1939
to 151.3563.7 thousand rubles; in 1940 to 208,435.8 thousand rubles; in 1941 to
257.896.6 thousand rubles, and in 1942 to 294.272.7 thousend rubles.

Iz planning the mnnufactufp of ohemicals for the individual yu;rs of the
third five~year plan and their distribution emong consumers of the 1ndu&téy,
it is essential to consider that the mmin portion of chemicals is used during
the first quarter of the year. Inocoming chemicals should therefore be delivered
in time, i.e. in the first quarter of the year and some chqmioals no later than
by Hay 15 of any year.

The enormous tesks confronting Soviet chemicsl industry in supplying
agrioculture with means for controlling sgricultursl pests place upon it the
obligation to orgenige not only & quantatively large pgoduction but also the
production of chemicals of high quality. Up to now, the industry frequently
delivered substandard chemicels, resulting in the inefficacy of introduced

measures or even spoilage of crops.
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He less important 19 the problem of tere. Industry should, during the
third five-year plan, arrange for e proper delivery of chemicals. As an
exsmple of proper delivery of goods, we refer to the‘fcod industry where
paockcing in small weights hag beeﬁ precticed for & long time and includes in-
atrﬁctions concerning the preparation of food products. The sale of chemicals
in packaged form has besn practiced for a long time abroad. Our industry
ships poisons in large weights of no less than 16 kg. These loade ere opened
at the warehouses of Agricultural Supply offices and the poisons are ihen trans-
ferred toistatg and oclleotive farms in their own containers., The latter
soldon meet even the most elementary requirements for poisons. Transportation
of poisons 1n'uﬁaati§fhotory containers+2§d without correaponding necessary
labeling leads, as shown in practice, toarimproper applicetion of chemicals and
errors, generally-poor résults, spoilage of crops, oattle plagunes and even
poisoning'nf people.

Depending‘ﬁpon the partiocular chemiocal, containers should weigh from 0.3
to 5 and 12 to 24 kg, labeling be made compulsory on the containers, the nmme
of the poison be marked, its designation, methods of preparing the solutions,
the norms of their use indicated. The introduction of these messuros will pre-
vent fatsl cases and readically increase the qunlity»of the work, since the
components of poisons st collective farms are frequently prepared by naked eﬁo.
measure for lack of weights.

| BASIC INDICATORS ON MECHAWIZATION

The mechanization of pest and disease control representset present only

& limited field which interferes with the normel development of chemical work
. and the imporvement of its quality. 7The third five-yoar plan propeses =

radioal inorease in the mechanization of all procedures of chemical work and
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the oonploté elimination of the breach between chemical supplies and equipment.
The system of Narkomsem of the USSR which includes 243.000 collective farms

6466 MTS ( ) and over 1000 state farms, is equipped only with some 120.000
pisces of nachinery of all types. Of thasé 8 lmrge part (70—80. %) represesnt
kit apparatus of. low productivity, approximately one hectar per day. It is
further necessary to emphasize that the available equipment 1s for the most
part of old manufacture, has become obsolete and depreciated in value.

Considering that the ohemical pest and disemse control of agrisulturel

crops during the third ﬁ.ve yesr plan will be of exceptional significance for
the proteotion of yields of technical and graih crops, as well as fruits and
vegetables, it is necessary to extend the manufacture of equipment, machinery
and spare parts during the third five-year plan, permitting it to meet the
needs of agriculture. According to conducted estimates, various types of
machinery and spare parts, worth 300 million rubles, sre nesded. In order to
eliminate the breach between the supply of chemicals and available equipment,
it i3 neossssry to deliver during the yeers of the third five-year plan inte
colleotive, state farms and MIS motor-&riven and hand apparstus in amounts no

‘less than those indicated in Table 10, (in thousands. of pleces).
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Table 10
. Obteined during ~ Necessary for Inoresss, &s
Name of Machine . the years of set- yrs of third compared with
ong, S5-yr plan E~yr plan supply during

second S5-yr plen

T. SPRAYERS
Kits e 43.0 800.0 14
Pomona | 7.0 85.0 12
Horse-driven "Zara" 6.7 22,0 | 3
Horse-motor-driven "Pionesr™ 1.1 4.0 4
Truetor | 1.1 13.0 13
Battery (ecomplete) - | 0.56 -
II. DUSTERS
" Kits 30.0 400.0 15
Horse-driven : 1.3 12,2 10
Traotor ' 0.8 4.8 6

III. OTHER MACHINERY

Mordant machinery AB-2 and 2.7 27.4 10
D=1 .
Ideal - 47.0 -
PUN-1 - 9.3 -
Auto dispersers - 0.25 -
Hand mixers - 4.50 -

This quantity of machiner; will provide collective farms and MT8 in individual

agricultural zones «.{‘uring 1942 with smcunts indicated in Table 1l.
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. " Table 11
Collective AF Farms At MTS
ZOWES _No. of collec- Aversge No. of Average ¥o.
“tive farms - kit apparatus fo. st MIS horse driven
i (in thousand) outfits per O« and tractor
' ocallective farm - mach. per MP3
Suger Beet 60.0 i 4 1.2 T 23
. ) i -
Cotton _ 0.0 ‘ 10 - 1.0 18
- 1 -
Plax - Hemp  84.0 % 2 b 0.9 8
v ! . '
Grain 56.0 | 2 L 8.6 3
- : { J : '
Orchard ~ Vegetable . 20.0 | 8 L 0.8 | 12
i ! , |
Total 250.0 l 4 < 7.8 | 8
. %

The larger shafe of 'motor-driven and hand apparatus sllotted to colleotive farms
and MTS in the cotton, sugar beet and garden zones is explained by the fact that
in these areass a large-homgiex of chemical éontrol directed against pents and
disenses of warious crops hes to be scoomplished during brief periods.

In §#3ving the problem of mechanization in the control of pests during the
third five-year plan, it is essential to devote particular sattention to the crea-
tion of a powerful base fbr the production of horse, motor-driven and hand
apéaratus in regions where there is mass demand, specifically, at the plant
"Communar® (Zaporozhie) and at the plant "Vulecan" (Leningrad, as well as at the

Linets and Ostrogorh plants of NEKZ. Simultaneously, it is necessary to reduce

radioally the cost of kits and particularly powerful equipment, since the pre-

veiling prices for machinery are much too high.
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EBogdanov-¥at 'kov, K, N.
Cadres for plant protection from pests.
(Reference note). 2ashoh.Rast. (Plant Protection)
3:121-122, 1935 421 posa2
Trenslated in full by
S. M, Monson
According to some data the number of sntomologists in al) countries squals

spproximately 7,000 -people. The largest number is in the USA, next follows

the U§SR. In Western Europe, Cermmny and England follow in that order.

Our country, prior to the revolution, hed only few entomologists. In 1894,
there wore 164 ragizsbéred entomologists, tho greater part of whom was engaped
in problens of theoretical entomology, prirerily systematics and only 37 of

these worked in the f!eld of applied entomology.

Ten years later, in 1504, according to official data, 208 entomologists
woere registered; the wmajority of these worked in the field of systematics, and
on.other problems of peneral en@omology and only 42 were engaged specifically in
pest control, Thus ten yoears later the number of a;;plnieé entomologists had -

increased bty only five.

In 1914 of the totel nymber of 544 entonmologists, 96 worked in the field of

applied entomology, while the rest concentrated on general problems of the subject.

In 1924 the total number of entomologista fell off; many "amateurs® gave up
the study of entomology, those officially listed as entomologista withdrew, and

the total number wns thus reduced to about 300 men, of whom the majority turned
'

to applied entomology, i.e., 160 men, and 158 remained in the ranks of t hose who

1 4

" /22

.

oontinued work on gsystematics and the study of other problems in genersl entomology,

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



‘ -2 -
~;.. Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4
,/ Bogdanov-Eat 'kov, N, X.

These statigtics are, it is true, not complete; in 1934 there wers over 600
applied entomologists registered among the total group of 1211 people, specialists
on plant protection; this figure included, in sddition to entomologists, %37
phyto~pathologiste, 108 agronomists, specislizing in plant.protegtion, 56 applied
zoologists, 54 specisliste on mechanizétion in plant protection work, 24

miéro-biologista, 13 economistes in the field of plant protectiom, etec.

The main group of 450 people consisted of workers in the age group of 30 to
40 years; 224 men were between 20and 30 years old; 164 men 40-50 years of age,

and 42 men were over %0 years old,

One hundred forty-four men had been engaged in the work for over 15 years;
284 men from 8 to 15 years; 272 men from 4 to T years; 132 men from one.to §
yeers, and 22 wen up to one year,

The gaturation of regions of our republic with gpecialists on plant protection

ig most irregular.

Leningrad oblast sscecccecsisees 328 men lhowar'Vblga sesesttcssoscanssescdd
Ukrainian SSB cseececcerccanacen 138 Gorkl EKrai seccececvsesccccncssslB
NMOECOW OD1ABE conesescescnacnasve 127 BSSB(Hhita Ruasian B R)evesssesels
Trans«Caucasis cecevacecsescsses 128 §vnnov Industrial oblaste..eeseal5
Contral ABIR ccceveesccncoveenss 66 Tartar RepubliGe.secrcacsnccessals
Horthern CaucasuBescesoecasesese 56 DagestAlacacorserscticcanascncadll
TSCHO (Bentral Black Sea oblast)..55 DVK (Far Bastern Krai)eceeccecesl
CriMeR ecececccsvcrcsasscsssassneehl " Vegtern oblRBt.ccececsccccccccesll
Central VolgloesevsesevvensroseonedB ﬁortharn oblastesesecencnsvceses B
Azov-Black Sea Krafeevesasssseecesdh Ural oblastessecccocscrconssnces 7

. ,Sibefi& .b-oa\--\o-c..oa.caottotto..-"s
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Of the indicated number of 1211 pecple, 909 were non~Party members; 81
;ore nembers of BLESH{ . ), and 49 were members and candidated of VYEP(b).

{A11-Union Commumist Party)

The training of cadres prior to the revolution was of an accidental nature;
specinlists were trained informally, individually, primarily at Universities
(Moscow, Leningrad, the Shanlavskii University) and in different agricultural
vuz( Yy (Petrovsk Agricultural Academy and the Kemenno~Ostrov Agricultural

Institute).

In 1522 the training of cadres on psst control acquired & mors systematic
character, in connection with the establishment at Leningrad of the Institute

of Applied Zoology and Phyto-Patihology

In 1928 the first class graduating from the Institute consisted of 40
people; in 1927 there were 5] graduates; in 1932 « 26; in 1934 thére were 50;

in 1935 - 115 graduates.

Along with the leningrad Institute of Applied Zoology and Phyte-Pathology
(now called the faculty of Plant Protection of LCKHI) (Len!ngrad Agricultural

Ingtitute), specialists on plant protection were trained at two VUZ {Higher

' Educatiopal Schools), the Vladimir and the Ulisnovsk UCHEOMBOV ( | ),

which at present have joined the Baratov Agricultural Iustituto'as a separats

feculty.

Considering the enormous tasks confronting the work of plant protection in
USSR, in connection with the incresse of ylields, oontampornry cadres do not

mest the normal dehands of the work of plant protection and call for a radical

review of the problem of cadres as a whole,
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In addition to training cadres, aspirants are being prepared¢ in many |
YUZ { ) snd sclientific-research inctitutions; &o dete there are 15 ip
treining &t the Leningrad Agricultural Institute, faculty of Plant Protection;

at otber VUZ there are 14 peoplo; at VIZRa 17 psople.

Bnd of article.

5/1/ 51
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Thirty years of the acientific work of the gre:t

phytonzthologist of the USSR (N.A. Baumov). Vest.
Zasheh. Frate 1940 (5):1146-147. 1940. 451 P942

Translated from the Russian by
Rosa G. Pembo

In November 1940 was completed 30 years of the sclientific pedajogical
and sooial activity of one of the founders of Soviet phytopsthology - Doctor
of sgricultural sciemce, Professor Nikolai Aleksandrovich Raumov.

N. A, Bsumov was born in 18688 in Leningrad. After having graduated
from scientifio~technical high school in 1906 he enrolled in the physico-
nathematical department of the University of Petersburg. 5till as & stu-
dent, working uxidor the supervision of Prof. Kh. Ia. Go:i in the coryptogamio
laboratory on morphology and on systematioc oi‘.sporo plants, N, A, Naumov
choss the study of fungi ss his major subject. In 1510 he successfully
defended his dimsertstion on the sudject: "On the problem of generation
of sigospores in "mukorovykh,” nu'cortcno fungl which became his first
published work (published in “"Botanical notes of the University”).

In 1910 K. A. Naumov started to work in the Office of Mycology and
FPhytopathology of the Science Committee of the Department of Agriculture
first under the guidance of Prof. A. A. lachevekii, then independently as
s specialist, and after 1517 - as a scientist-speciallst of GIOA, (CHOR ),
States Institute Division of A ronony, where eftsr reor;anization the said
office was included. Prom 1919 until 1951 he was head of the phytopatho-
logioal station of LSEWI (JICXW ) of Leningrad Agricultural Institute whioh
was organized by his initistive. In 1930 N. A. Haumov was appointed
supervisor of the division of phytopathology of all Union Institute of

Plant Proteotion.

Declassified and Approved For Release 2013/03/22 : CIA-RDP8OR01426R009900020001-4

/23



" A BEAL AWMV 60O

Declassified and Approved For Release 2013103/22 : CIA-RDP80R01426R009900020001-4

During all this time ¥. A. ¥aupov studied the microflors of various
raione of USSR, as & result of which he published floristio notes of fungl
for Leningrad, Fursk, Tule oblests, of Ural, Neritime kraie, of Crimea and
Central Aeis. In the process of these investigations about 160 new specice were
described by him, .of_thom 20 belong.to the spscies described by him recently.
Along with that ¥. A. Haumov eccomplished speoial mycologioal resesrch on . .
mucoraceas fungl and pudblished "Tables for the detorminstion of Knucoracese”.

0f po lesser vslue are Naumov's achievemsnis during the indicated
period in the domain of phytopathology. It is suffiolient to mention that
the objabta- of his research were:s Fuserium, which osuses "drunken grain,”
fungi disease of cabbage, neny fungicides, nonparssitioc diseases, toratalogy,
genorel plant pathology, methods of damage appraisal, locust disemses, plant
imzunity, the methodology for phytopathologicsl research, in partioular
mothods of cultures of parasite snd 'nprcphyte fungi, methods of infection,
sethods of precise mioroscopic techpique, microphotography, rust of grains,
oto.

N. A, Yaumov began his pedepogiosl sctivity in 1811 when he delivered
s series of lectures on plmzﬂ: disenses under the auspices of the Office of
Nycology end Phytopathology. In Sgptember of 1816, N. A, FHeumoy wos
sppointed professor of phytopathology at Stebutov Agricultural College for
Women, which was later incorporated imto LSXRI (JICXV) (Leningred Agri-
cultural Institute). From 1918 he was professor of phytopathology st the
Fetrograd Agronorical Institute which was later incorporated into the
Leningrad Agricultural Instituts. Por the period from 1922 until 1928 he
delivered a series of lectures on phytopathology at the College of Applled
Zoology and Phytopathology in Leningrad. In 1923 Naumov was appointed

professor at the Leningrad State University.
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Heumov is still engeged in hie pedagogicel work at the present time,
being professor of phytopathology of the Department of Plant Protection
at Leningrad Agricultural Institute, Professor of the Cathedre of lNorphology
and Systematics of Plants at Leningrad State ﬁniveraity.

Heumov at the semc time supervises the greduste work of cendidates at
Leningrad Agricultural Imstitute and at Leningrad State University, and for-
merly he supervised the gradusnte work of many aspirants at the AlleUnion
Institut? of Plant Protection, where at the present time he is the supervisor
of the A, A, Iachevskii laboratory on the systematice of fungi.

Hany of Haumov's students now work independentlyin verious corpers of
the Soviet Union, often as supervisors of Departments of Plant Protection
of Experiment stations, end alao as instructors and professors of agricultural
universities, ' .

During the period of his scientific work, N. A. Haumoy hed two scien=
tific missions abroad for the study of methods of control of piant disosses,
Besides, he had a series of responsible miscions in the USSR]. In particular,
Uawmov acconplished in 1938 unusuelly successful work during the specialist
expedition of the Pcople's Commissariat of Agriculture of USSR on the study
of a pest for a new, previously unknown horse disease,

Kaumov is the euthor of over 60 scientific works and 13 textbooks and
of monographs, many of vhich ere widely knoﬁn pot only in USSR, but adroad
as well., It is sufriciﬁnt to mention that in France there were several
editions of his last monogzreph on Mucoraceae, in the systematics of which
he is generally recognized authority. In 1939 laumov was elected by the

people’s Botanical Congress vice-president of the Hycological Section.
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All agricultural specisliste use his textbooks (in Russian end in
" Ukrainian) in the study of phytopathology. Of great valué for seientific
workers are his two bocks on methods of nycological and phytopathological
invoeﬁgatloua: In 1938 he published & monogrephic aammery on ths rust
of grain orop's.

¥. A. Baumov is the editor of many important works on mycology and
phytopathology, which ars published by spscialists in Bussisn and in the
langunges of rolated republics se well. Nikolai Alexandrovitch edited
importent works left after the death of the founder of Soviet Fhytopathe
ology, Prof. A. A, Ianchevekii “'é’ounda.t;om of Mycolopgy" and "Bactericses
of plants.® He is alsc the momber oi‘ the editorial etaff of the ( HK 3me
People's Coumissariat of Agriculture of USSR and of the mgu?ne
“Phytopathologische Zeitsohrift" (Phytopathological Uagasine),

Along with this Taumov 1s the advisor on problems( of phytopatholopgy
for & series of practical institutionms, eonx;eete& with Agriculture or
with the refinery of egricnltnral raw paterials,

The chnmc'cerimtix_m of Haumov would be incomplete if we do not
mention his soial work. From 1920 until 1932 he fulfilled the responsi-
bilities of the secretary of the section of mycology and of phytopathology
of the State Botanical Society. At the present time he is the vs.loe-
president (assistant president) of the office of that section, a member
of the State Botmlcal_ﬁpoietg of USSR, member of the Socisté lycologique
de France, Vereinigung der Angewandten Botanik (Svciety of Applied Boteay),
So0i8té Linnfene de Lyon, member of the Scientific Soviet of the 411-Union

of Institute of Plent Proteotion and lLeningrad Institute.
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8ince 1939 MNsumov has been deputy of Maritime Raisoviet of the
127th electoral dlstriat.of Leningrad. | |

As 8 person - Naumov is very modest, objesctive, tectful, und.responaive.‘
espocinlly in those cases when persons soriously interested in their work
address him.

All this taken as a iho%c mede Naumov the most outstanding
phytop#théloglat in the USSR, Therefore, he enjoys wide popularity and
authority. Specinlists of agriculture from various far plsces of USSR
often address him for advice and for Fénsultation on various problems of
mycology and phytopathology.

fhe phytopathologicel societies of USSR néte with great gratificstion
the tnpivéraary of the 30 yesrs of Naumov's solentificepedagogical and social

sctivity and wish hin further fruitful work for the benefit of our motherland.

Yoy 8, 1951
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: By:
H. A, Raumov - 3. Ruwvell
Trans in part
Leningrad. Institut sashohity rastenii.
S8hornik tmdov.

Moscov. Vyp. 1, 1948
P: 51-%5

(A dloense of Winter rye, prodnged by & |
New strain of peronospors fungns o
Sclorospore Becalina, B. Faum).

Goneral Signs of Infeotion and Symptoms
' " of the Disease

The disease endrudes only the plant's vegetative organe and character
${zed By symptons vhieh althongh they are very noticeadle, often, 4o not attreot
attention. Unlike normal plants, the infected ones have large, brownish, not
shaply outlined, unbordered sposs on their leaf blades. Inelde those spots
the tismes die ont progressively, After part of the tissuss or all the lesf
has died out the symptoms of infecvion seem to dissppear and are fimally oonfine
ed to the pressnse of presatursly dead and brown leaves.

The disease ¢an only de detested early in spring and until Viater rye's’
heading stage. It was £irst resorded on Hay 27th, 1942. Thers wes & prolonged
spring that yenr with returns of cold weather. We mus$ think that the first
symptoms of the disease can be detested somewhat earlier, erpecislly as the ia~
festion process, judging from ths still incomplete data ox; the agent's diology,
takes place very early; it possidly starts in antumn, But sore probadly vhen
the plant just atarts ronsing from i%s wintor dormancy, A superficisl examinge
tion can confuse the withering of rye leaves from the disease descrided with
withering due to Septorias, BoMMhuporla. in part to some Fusieria, ete.

Thie nakes 4t necessary $0 glve o mors detatled description of the disease in-
cluding the develop ment and slso estadlishing the diagnosiie symptonms.

The start of the disease is observed on single plants; only seldom

can two or three infected plants be found next o one another in s rov. The
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vinter rye flelds whers the observations vers made were, humid snd thep:px?:;zg
held abundant precipitations. As 18 has been slveady noted the presence of
.,.m is & charactoristic symptom of infection. They are ot well delinsated,

| thelir 1&1&9 sre diffn&e, their edgeo progressively and unncticeadly blend with
uniouched tissue. The distribution of spots over the lesf can wvary., The wmpote
oan ogoupy all the width of the lesf. The t4p in that chse remains heslthy; a
sarrow line adong ons or both siden of the leaf gets infected. Cases vhen al)
the leal hlade was infeoted were not szoarce.

In' soxs cases two spots ait on ﬂh sans leaf, one near the top or en-
compansing all of 18, the othoer somewhat lowver, or in the middle of the leaf's
length, | | |

As long a8 the 1esf preservas {ts intensively green colsr (because of
the cold weathar and abdundant moisturs, all the winter rye plants in the field
had a pale and yellowish gresn color in Nay), the liwits of the int-cttd perts
(spots) get more noticeabls becsuse the infected part starts distingafabing Ste-
self from the healthy one by & yallov halo. A fev days later the halo dieappears
but the infected part, takes on s drown color and becomes very noticeadls, In
some oxees, ths dovelopment of spots i accompanied by the sppearsnce of a
¥iolet coloring. Zhis sysptom depends on the foiuation of santhocyanin in tha _
infected part and is not s chearaoteristic of the fangas; it indicates a reaction
of the plant infected by the fungns. Rys, as is well known rescts by forming
sathrocyanin to many externsal irritations.

- One of the most uniform and valuadle diagnostic characterissics of
the diseass is the faot that the surface of the leaf's infected part becomes
covered with a minute araption. This is noticeadble to the naked eye and partice
ularly wvell with o magnifying glosa. The sruption then is perceived as minute
dots. This is due %0 She fact thud the fungns ocospores, darker than ths leaf
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tissue, shov through it, but mainly this happens beoanse the oospores !hcﬁtolvn

rafes the plont's tipsnes thas lis over them end faym s protudberance. A$ a quick

glance sudh do¥e omn remind ons of an infectisn by some mimute strain of fungns

from the genns Ssptovis or any oSher gi_mlml fangns with tiny pyronidis.

" In very faw caves the fungie ¢an aleo infect the leaf sheaf dut 1%

generally does not expand far down.

Towardes sutumn (by the end of Augnst) the rys's lowver leaves appear
completely dead thelir dlades, te a conssguence of progressive loss of ehlomphyi
lodes ite color. At that time the portions of the leaf containing cospores of
the fungas are Aistinguished by their yellowlish ¥rown aaldr. The leavas of tent
plants transplastsd into plota in spring, and infested vith sclercwporia rensined
on the stems, dud, in the field they all fell off dy rye harvest time (August 15
to 18). |

Mo matter how long the spot has Bsen present on the leaf, it never gein
shrsadded or eradked, as for the a-anpnna. the infested titsues never releass them
aas dust, vhich it g0 chartateristia in other cases of grass infestion by fungl of
the genme Sclerasporis (5. Gramincols, S. Kriegerians and others).

Some cases of stmnltanecns infection of a rye leaf by the fungne studied
and by strains of genus Seploris h@n‘ﬁnm noted; in thad cass the sympioms add
up and together with large pycnidial epots of Septoris laid eut in loose rovs,
adnute cospere dots much MoYe numerons and scattered evealy ¢h the leaf can be
obssrved almo.

| In goxdination of the symptoms of the &inesss we have snumerated, allove
one to recognize It sasily and %o &iﬁinmﬂsﬁ: 1% fror soms other disegses of
leaves. This disense 41ffers from that caused by fungh frem genus Septoria by
dark oompore dots distrivnted more evenly and in thicker spote, shoving and parte
1y protruding throngh the sarface of eh@ lntf: a d1ffersnte 1n eclor can also be
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observed with & magnifying glass. Heptoria pyenidis ars paler, mors diversified
in size and are charnoterized by the presance of an ostiole noticeadle with eho.
enlargenent afforded by a magnifying Klans, . '

The disease studied differs from disersnes saused dy mainhoq:oﬂun
when aé the bggiming ‘he spots resemble Seleropors infection, by the presence
of nnmerous oospors dote, whereas in rye Helminthooporium the spots appear as
brown or youow or even faded porﬁanc of she leaf, withaut sny epecial stmdtun.
One could &iwem mnething common between this dhnn and the effects of the
dsvelopuent on the leoaf of aapmm&o or cm«-g@mphytte fugi fron Geners
Cladosporium and Ho ruodendron and others clodely related; tut in thone last canes
the minute dots, noticeadls % the naked eym and vary distinct Vith a magnifying
Qass, proocent thenselves ap plain superficial tufts of mmﬁoun of the fungi
ve named, This 1c different from the intreaatically disposed auporu of the

‘  paracite desoribed.

saranse and devsloprent of the

 Gircumstances aogo
ﬂiuni.' |

As 1% has already been mdioaud‘ the winter rye dlsenss that is deing
described vas first found on May 27%h, vhen winter orops had mosicesdly started
to uoi. Spring vhieh started fairly early and harmonionsly (sround April 15th
to 20%h) was later oharacterised by ssvoral cold pariods snd had sdundsnt precip-
ftation. It was not rare for i} to rafa All day long, and sometimes for several
days in a yow.

The diseass started and progesded that way in conditions of high atmose
pheric and soil moisture. In some fields, in lover locations water wonld stand

on for & long while, sosked spots ware foraed where the plants perished complete

* 1y or wonld stop in their dmlbpmnt for & long time. The high moisture of the

8011 made frequent obserwtions of the crops state, Aifficuls, As a satber of
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fact 1% should be noted that no relntion was observed between the apponmco

| of the disemse and the soaking of the fields; the infection of the erops is
not & result of & veakened condition 6f the plants and the i{nfected jlants vere
discovered exmctly 'in the pleces that hag not besn sudmitted to scaking.

The scil of the winter rye fileld vhere she disense was first foﬁnd
was & hotvy subaryillacecus woil. Here ia this 2ie1d's history: 1In 10HY 14
wae in fullc_fv, in 1940 £t wmﬁ sropped in 'bai'}ay. in i939 also gmﬂ;kf ia darley,
and in 1936 in potutoss. In any case, there had boss no vye in thes field for |
& long time. In thc Arihangelok oblast mmriumt mtion for #1e14 cultiva~
tion the disoass wns recorded, both in commercial as wan as in oxporinmul
fields. Apparently the dloesne davelops inﬂspendmzly from tho place of the
field in crop-rotation or from the predecessors: In all prodadility, rye gets
infioted in all caoes whan matarial for in!;mtton igs st hand, ,anporai Pro=
eorved in tho soil end over wintoring there conatitute this matorial. The
compores are disseminated with the desd and dried leaves vith the produchs of
their normal winter maceration and they aluvo mre freed from the rotted tissues
of fhi leaf. 8o they ean be carried by winds, to some extent by nachines and
Scole to grent Jdimtances.

Hoyphology of 'bha- fungus ond its systemstic position

The fungas that cauaes the dlseare i known in the form of xycelium
and in the form of oospore. Its conidial stage has not deen found yet. In
this wa can ses & great anklogy with & nouder of ssrains of genus Solerospors
for which the oospors stage is the only one (5. Northel West, 8. Nodlei, Vest).

The whols genus $s characterized Dy the limited importance of the
conidlal stags in ito developmental cyocle and the predominate part 12 played
by cospores. Only a few tropical styeaing living ae paresites on aupr‘ma

end woxe other scuthern grasues are endovad with conidial stage alone (5.
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spontans West, W. Philippinecsis West, §. Maydis (Racib.) Butler, 5. Bacohari

Eyleke) ~~

~ Moreover it is kuown that when plants are infeoted by common oiroume
polar -traini (§_. graminicola) the cospores slso play &.more active plrt‘in
comparison .witﬁ tonidie; ec in Van Ealton and Bliss's (Phyt, 1827) exporiments
when maiss wes infected with ocspores there were 91‘{0' successful oases,
against 11 percent whsn it was infected with danidis, It certainly is possible
thutf}ndor conditions different frowm those that prevailed where the cbserva-

_ ticz;u were made (in Kotlass raion 'ot_Arkhtagel;k oblast in Spring 19542) the

fungus does develop s conidial stage. | |

~ .:In the form of sterile myceliun (thet is befores formation of oospores)

4he fungus/has not ben found either. The uyceliun is very sbundantly deve op-

leaf by the time the obgonia and antheridia start. Its hyphae are
.voryf ﬁi'zch_ branched, of considerable diameter slthough the celiber of single
portions of the hyphae and their branches very a lot even within emall seotions
of uyoelium. Their dismeter varies botwsen 10 and 20 mu. Very sharp transi-
{‘tionl from fintr to thicker sections and vice versa are noted. As vthc hyphae
;re slrosdy emsily 3atooted when they are alive unfixed snd unsteined they be-
come most apparent after they hs_wé besn steined in an acid solution with cotton
blue with slight boiling‘z they assume a dasep, bluer color as compared with the
pole colored cells of ‘the, host t:laeu;. To obtain clear results, it is recommend-
od to use s “regressive™ method of ateining. _

The oBgonia sre very easily soen in the tissues of the lnfl_nrtor they
have besn boiled or .attor- thoair has boen'romov_od by a.long stay in water, BRven
when 1ittle portions of the leaf blade are studied not in slices, but in §PARS«
nitted light that ri,lfern through them the o¥gonia ’utand, out because of their
shiny appesrance dus to their abundant oil content, The oospores at all the

stages of their development are oharacterized by their bright yellow or gold
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brown color, within one ri.'eld of vision some darker oospores and some lighter
colored ones can be observed. In time the color of cospores darkens but one
does not cbasrve & uniform color even in completely matured msterial.

The cospore wall grows firmly fast to the oligonium wall as in all
repregentatives of thia ‘g;-mu. The antheridis, round, elliptical or pesr-shap-
od are found in qixan‘bitiac not greater -than ons for esoch obgonium.

Prinoipé.l sizes: antheridias 14.7 x 18 m or 18 to 18 m disuecter;
oBgonia 83 to 38 ‘m dimitif, oéiyorss 51 to 48 m (mature).

l The oocpoéu poc‘!.ﬁon in the tissues of the leaf deserves some stten~
tion, | |

When the leaf 1s studied by transmitted light, especially if the mater-
ial is held sgainst & light 5ourca ork evon has been boi.lod,'ona cen see what an
abundence of oosporss ig¢ present in the tisaual" |

They deposit themselves thoﬁ in huge quantities and f1ill an import-
ant part of the tissue's volume. They lie 3o olose that meany touoh one snother.
It happens that in some plﬁou there sre more of them, in some less, but in
any ohse it s correot to sy that they distribute themselves mniy. rather
than in groups. |

A transverse seoction of the 10&! clun shows that the cospores lie at
different depths independently from the anatomicel peculiarities of the leaf tis-
suss. Thoy omm be found at any point of the mesophyll as well, immedintely unde
or the epidermal cells of both surfaces of the leaf, as in the immediate neighbor-
hood of the fibro-vascular bundles, but they are never observed in the later. A
longitudinal section of the leaf presents the ssme picture. For some reason,
poasibly because longitudinml seoctions are often thinner then transversal ones,
it 4s easier to observe the respective positions of antheridia and o8gonia on

longitudinel seotions.
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The charscteristics of the fungus that we have snumersted indicate
they belong to genus Solerospora. The question of ﬂm fungus' position ine
side the genus that 4ie to sxy, is this particular species new %o soinzﬁoc, or
ean it be identified with one ‘61‘ the already known esarlier desoribed spécies,
is considerably more difficult, (beceunse l‘itox.-aturo and all the more, harbaric
are lacking at the place whare the work is conducted).

Ald the species of goenus Sclerospors are parasites of grasses. Among
the sircumpolar strains the following ere known to us: 8. greminicola the most
wido-lpz?ead and long known strain of that genus, which infects two varieties

of foxteil grasss Setaris irrides and 8. Glance in Eurcpe, Asia and the U.8.A.

In the U.5.A. it is elso found on meigze. Further comes E. Macrospbra that

infects wheat in Itely and osuses o "ourling” of ears acoompanied by & change
of color and by the fact that they scquire an umusual pulpy consistenocy. Thie
strain can infect maize (tassele turn green) and is found on & large number of

other grasses. Then we kncw the specie 8. Krhgeriamﬁ on thnléri.q srundinscea.

§. graminioola is alsc found along the troplos (Ir India on Pennisetuin spion-
sun.) .

Many among the tropiocal species are known to us [8. Maydis (Ra& o i b.)
Butler, §. spontanea West., 5. Butleri West., (Ba Eragrostis), 8. philipinensis
West., S. Sacohari West., S. Javenics (R a o & b.) Palm.], but it is quite evi-
dent that our specle should not be cempared to them.

To solve the problem of, to what specie our fungus should be related,

it s necessary to bring informstion on its speclalizstion end on that of il

those with which it supposedly can be compared. Smmcrospora is remarksble for
its lesst olearly defined (most extensive) specislitetion: it infects maise,

wheat, Phragmites communis, barley, oats, quackgrass (g_‘ro-pym repens), rye

grass (lolium temulentum, C. perenne) foxteil grass (Alopeeurus) fescue grass
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(Festuca eletior), Chaetolohlos magna, Glyceris festuformis, and others.

Part of the hosts mentioned here, were infected onl} in experimental
but not in natural conditions. Nowhere does rye appear as & host to S. Maoro-
spora. All the remaining speoles of genus Sclerspors are churacteriszed by s
considerably narrower specialization. So, 8. graminicole is noted on both var

ieties of Setaria and on Pennisetum spicatum also on millet (Panio\m milisceum)

on Setaris itelica, Euchlaens mexicanm, 5. philippinenses is noted on msire,

Nisosnthus Japonicus, and Sscoharum spontaneum, all the other have cne or two

hosts. Rye is not mentioned once s;ont them.
On the other hand we can guite detinitciy spesk of the narrow special-
_ ization of the spocie studied. We found it on rye okolulivoly and was not once
recorded on whoat, oats, barley studied under the mioroscope. Neithsr did we
find on different wild grasses growing with ryes in the same ecological condi-

tions and even to some cxtent infesting rye (Alopecurus geniculatus, Agropyrum

repens, varietles of Agrostis, Pestico and others). It is true that we did not
try to infect all these cultivated and wild grasses, because of the complete
impdssiblility of oausing cospores to develop vegetatively, but in any osse we
consider 1t a most essential fact that the fungus is found on rye only end is
completely absont on other grasses. On the basis of this we say with corttlpty
thet it is adapted to rys exclusively. |

When we tike into sccount that not one specle of senus Solerospors

is desoribed upon rye, in the literature, we get oconvinced that the specie we
are studying is reslly narrowly specialised in relation to rye. If we bring
the dlologioeel oriterium, the help of lorphologién oriterin, we will be easily
convinced that in that oase also thers oan be no supposition as to the identity
of the specie studied with any one of those previcusly known. In sny case £he

hypothesis that the fungus we found on rye is either S. graminools, or 8. maoro-
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spora, or finmally 8. Krieperians is set azide

Moreover this species of thb‘fungui never osuses & shredding of the tissue
g0 typleal of most of the other species and its ocspores ar0 ﬁ¢icr;1ct‘1;o|o ox~
cept after a further natural destruction of the host's tissues during eutumn,
winter or Spring mnntha.

80, or data on the absence of coincidence of morphologicel charsoters,
on the specislizatlon of the fungus, and ‘also the presencs of & q ite different
type of infection, gave us grounds to say thet this partiocular species is new
to science, has never yet been desoribed in literature.

Pathological and anstomics]l ohanges in the tissuey of the infected '

plent |

The mycelium of fungus runs through the tissues of the leaf only nifh—
in thevapptront limits of infection. It is possible that at very early stages
of the disesse’'s development, while th0r§ still wre no spots, the myéolinn can
be founrd also in an-tppurcntly héulthy green tissue. This, ti usu& other facta,
requires ohecking and additional observations: we did not study the very first
phages of the fungus dﬂfnlopmcnt inagmuch as the dlssase was not known previous-
ly and it had to be traced in later stages, when the symptoms were fully notice-
ablse.

The changes caused by.tho fungus, come dewn to the development of
interocellulsr mycelium end formstion {aleo in intra-cellular spaces) of oYsonia
and antheridia. The tissues that ocontain the greatest quantity of cells turn
brown slthough the chlorophyll in them does not get destroyed, it undar;oo-!
sharp changes and loses its ability tophoto~synthesis.

One doas.not observe any rough dcatruotibn:of the leaf's anatomioal
structure, even less any destruction of any elements of ths fundamental vasculey

or mechanical tissue. This apparently points to the fact that s coupletely formed
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legf is attached by the fungus. The mycelium even during its further devel-
opment doesn't oause maseration of the tissue, whish is so oharsoteristic of

onses of parssitism by other species of genus Solorotpora. and results in longi-

tudinal splitting of the leaf lode and of its sheaf.

Course of the disesse’s dovolognnt

Our observations in 1942, allow to conolude that the disease proceeds
progressively and is the result of ’tha development of one and thea of a single
generation of the fungi during the whole year. | |

Rye gets infeoted very early, when a few lun; n.r; present, ioon
after the snow has melted andthe first warm days with temperature of 0° over
24 hours or slightly above has started.

Notwithstanding uninterrupted observations of nature oospores during
almost 8 months (May to Deoember) we did not witness the growth of any oospores.
Apparently the only growth after a winter period of dormaney, judging by its
imlogy with other peronospors fungi, and in partioular with representatives

of genus 8olerospora, we can assumé that as a result of their growth either

a mycelium shoot or a conidiaphore or spontanecus soo-spores are formed. In
this case it would be mors correct to suppose that when the oospores are sprout-
ing soospores preelisely are formed; &hin idea is suggested by t& ecological
sonditions of the inducer's development. When the plant gets infeoted and eon-
sequently when the cospores germinate the presence of moisture sufficiently
1iquid ¢to form water, is predominantly important.

After the introduction of soospores & mycelium develops whioh appar-
ently diffuses fairly fast in the tissues and enocompasses the ares of a spot.
After that and almost simultanecusly in all the parts of the apot, the earliest
ones, middles ones, the latest ones, the peripheral ones anthedria and o¥gonis

start forming. The spot does not spread with time, only, in independent cases,
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is & slight incresse of its original sise, obssrved. The brown infected tissue
" d1es out and that way prevents the parasite from manifesting its sotivity. By
then the already formed and fertilised cospores attain maturity. .

The cospores procesd toward their paturity during the oourse of the
jholo summer; i period of wintof dormancy is apparently necassery for them. Pro-
longed and uninterrupted observation of the oospores have shown that Sy the end
of August some essential changes take place in them, the color of the wall lay-
ers gets paler and yellower and the walls themselves softer. A slight pressure
makes it burst and then most often on one side. T& cospore contained are the
ones that undergoes the most change. It bscomes mors homogenous and at the
same time minutely grained, whioh oan be notliced through the undamaged wall
of ths oospore. When the walls are broken their contents come out, mix easily
with water and tho minute graine acquire brownian movement.

Thus the inducer of the winter rye diseass we have been studying has
no oonidial stage, its oocspores do not germinate soon after their formation, re-
peated infeotions have not been observed. The course of thovkdiguu terminates
soon after the completion of the parssite's developmental syole., The fungus
itself is characterised by the absence of the summer section of the development
ocycle, and in that it offers & resemblance with strains of the sub-genus Pycno-
shytium from genus Synchytrium.

In 1942 observetions showed that the disease does not propsgate from
some leaves unto others, even at the same level. E;eh leaf is infeoted independ-
ently through the soil but not by the plent infeoted esrlier. This does net in
any way contradict the faoct that onu}: while, & later infeotion can be observed
on the stem leaves. This explanation is that the infection has been drought to
them by later growing cospores.

Destructiveness of the disease

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4



Fawh ada
Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020601-4 124
. ll: ]
B. Ruwell

p: 61-89
| A charsoteristic festure that determines the destrustiveness of
the disease is the faot that the fungus infects the plant at a very esrly
age snd aiso that its parasitism is sccompanied by the interruption of the
funotion of the chlorophyll producing apparatus. A plant oan withstand ine
festion of one or two leaves at that age with more difficulty than infection
of even helf of the leaves at a later date (by rust for instance). The dis-
eass cause tho}nnninilutivc process of infected leaves to stop st stages of
the plant's development when it must intensively speedily acoumulate the prod-
ucts of assimilation to build up new leaves and stems and to ptrangthﬁn the
bo.ul_. nodes. 86, weakening éf the young plants is the first result qr infec~
tion. . |
. Reduotion of the existence of individusl leaves \ctn certainly be
compenaated by the work of the rmﬁning ones, but this 1s possible only in
& cage when only & small part of them has been infected. In 1942 we observed
infection on tw (very seldon three) lt;vil per plant. It is possible that in
oonditions more favbnblo for the development of the disease the number of in-
feoted iisvoa will ﬁo grester, which will csusze & diminution in the quantity of
productive utunt; Purther observations will tell how often this happens in
prtotlco. In any case, the part of the disesse emong faotors having an unfavor-
able action on winter rye shoots is undisputable. | -

For its destructiveness this disesse must be set into the same category
as Fusiarosis, HﬂlninthOlporiﬁn, Septorioses and even as development of rust
(Pglumprum, P. triticios and P, grt;intn) on winter cereals. No Ilmnmedliate ac-

* tion of tho disesse on the plant's reproductive orgeans is observed, yet it is
quite obvious that it has an indirect offcct on the plant as s whele.

Neasures for controlling the disease

and
The disesse of rye we have desoribed spreads through the sc)l oannot

Declassified and Approved For Release 2013/03/22 : CIA-RDP80R01426R009900020001-4 '



" Declassified and Approved For Release 2(‘)_:1?’/03/22 : CIA-RDP80RO1426R0099000200§)l1_;4;“ 124

Byt

E. Ruwell

p161-69
spread through any other way (ezoept possibly through itmonphoric ourrents and
that to a limited extent) is not very dynemie in its expsnsion.

So, the main measures come down to choosing the nacessary orop rota-
tion system; it would exclude rye for & certain longth of time, not yet deter-
mined by observations (in any case not less then two and not more than five to
six years) and to not ellowing to looate rye fields on adjacent plots for tw

or tbru_ yesra. The necessity for other messures disappears of its own, due to

the very narrow speoialisation of the parasite adapted to rye alone.

)
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